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Description 

Technical Field 

[0001 ] The present invention relates to hetero aromatic ring compounds which have excellent characteristics and are 
useful as therapeutic drugs for autoimmune disease, inflammatory disease, etc. 

Background 

[0002] Acidic nonsteroidal anti-inflammatory drugs or steroidal drugs have been used as therapeutic drugs for in- 
flammatory diseases but are limited in their side effects. In addition, treatments using such drugs, despite their ability 
to ameliorate symptoms cannot remove the fundamental cause of the diseases. With the progress of elucidation of 
the pathophysiology of autoimmune diseases such as rheumatoid arthritis accompanied by serious inflammation, it 
has been suggested that an immune system disorders are deeply concerned in the onset of inflammation, its progres- 
sion and maintenance of a chronic state. For these reasons, drugs capable of modifying the diseases by acting on the 
immune system, such as gold compounds and D-penicillamine have been noted as drugs for causal treatment. They, 
however, are not always satisfactory because of their side effects and deficiency in lasting efficacy. In these circum- 
stances, WO 98/47880 reports isoxazole derivatives having a guanizino group, which are useful as a therapeutic or 
prophylactic drug for autoimmune diseases, inflammatory diseases, etc. and have excellent immunomodulating and 
anti-choronic-inflammatory effects and have little side effect. However, compounds with more excellent pharmacolog- 
ical activities and characteristics have been desired. 

Description of the Invention 

[0003] The present invention is intended to provide compounds which have excellent characteristics and are useful 
as therapeutic drugs for autoimmune disease, inflammatory disease, etc. 
[0004] The present invention relates to the following inventions: 

1^ A heteroaromatic ring compound represented by the following formula, or a pharmaceutically acceptable salt 
thereof: 



E— G- 




— L 



wherein E is a group of the formula: 



Ar— M 




wherein Ar is benzene, furan, thiophene or pyridine; and M is single bond, -O-, -S-, -SO-, -S0 2 -, -CQ-, -CH(OR 11 )-, 
-C(ORi 1 ) 2 -, -C(=NOR 11 )-, -C(=NR 12 )-, -C(=NNR 13 R 14 )-, -CO- or -CS-, 

wherein -CQ- is 1 ,3-dioxane ring or 1 ,3-dioxolane ring; R 11 is hydrogen atom or a lower alkyl group; R 12 is hydrogen 
atom or a lower alkyl group; R 13 and R 14 are independently hydrogen atom, a lower alkyl group, or a substituted 



futed aryl group; 
up of the formula: 
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10 



15 



20 




wherein Z is single bond, -O-, -S-, -SO- or -S0 2 -; 
or E is a group of the formula: 




wherein said E may be substituted by one to four members optionally selected from the group consisting of halogen 
25 atoms, lower alkyl groups, nitro group, formyl group, acetyl group, cyano group, -OR 11 , -C0 2 R 29 and -CONR 30 R 31 , 

wherein R 11 is as defined above; R 29 is a lower alkyl group; R 30 and R 31 are independently hydrogen atom 
or a lower alkyl group; 

G is -C(R 6 R 7 )- or -C(=CR 6 R 7 )- and is connected with the carbon atom of the ring A, 

wherein R 6 and R 7 are independently hydrogen atom, a lower alkyl group or a lower alkoxy group; or R 6 and 
30 R7 may be taken together with the carbon atom attached thereto to form a substituted or unsubstituted hydrocarbon 

ring, a substituted or unsubstituted 1 ,3-dioxane ring, or a substituted or unsubstituted 1 ,3-dioxolane ring; 
A is pyrrole, furan, thiophene, isothiazole, 1 ,3,4-oxadiazole, 1 ,3,4-thiadiazole, 1 ,2,4-thiadiazole, pyrazole, 1 ,2,4-tri- 
azole ; pyridine, pyrazine, pyrimidine, pyridazine or 1 ,3,5-triazine; 

R 5 is a substituent connected with a carbon atom or a nitrogen atom of the ring A, and r Is an integer of 0 to 3; 
35 when R 5 is a substitutent connected with a carbon atom of pyrrole, furan, thiophene, pyrazole, isothiazole, pyridine, 

pyrazine, pyrimidine, pyridazine or 1,3,5-triazine, R 5 is a halogen atom, hydroxy group, nitro group, cyano group, 
carboxy group, a substituted or unsubstituted amino group, a substituted or unsubstituted hydroxyamino group, a 
substituted or unsubstituted carbamoyl group, a substituted or unsubstituted sulfamoyl group, -R 8 , -OR 8 , -C0 2 R 9 , 
-SR 10 , -SO-R 10 , -S0 2 -R 10 , -C(0)SR 10 , -C(S)OR 10 or -CS 2 R 10 , 

wherein R 8 is a substituted or unsubstituted alkyl group : a substituted or unsubstituted alkenyl group, a substituted 
or unsubstituted alkynyl group, a substituted or unsubstituted cycloalkyl group, a substituted or unsubstituted cy- 
cloalkenyl group, a substituted or unsubstituted aryl group, a substituted or unsubstituted aralkyl group, a substi- 
tuted or unsubstituted heterocyclic group or an acyl group; 

R 9 is a substituted or unsubstituted alkyl group, a substituted or unsubstituted alkenyl group, a substituted or 
45 unsubstituted alkynyl group, a substituted or unsubstituted aryl group, a substituted or unsubstituted aralkyl group, 

or a substituted or unsubstituted heterocyclic group; and 

R 10 is a substituted or unsubstituted alkyl group, a substituted or unsubstituted aryl group, or a substituted or 
unsubstituted aralkyl group; 

when R 5 is a substitutent connected with a nitrogen atom of pyrrole, pyrazole or 1 ,2,4-triazole, R 5 is nitro group, 
50 cyano group, a substituted or unsubstituted carbamoyl group, a substituted or unsubstituted sulfamoyl group, a 

protective group for NH group, -R 8 , -OR 8 or -C0 2 R 9 , 
wherein R 8 and R 9 are as defined above; 

L is a group of the following formula, which is connected with a carbon atom of the ring A: 

55 
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25 



NR 2 R 3 



-N- 



pi NR 4 

70 wherein one of the two broken lines is a double bond together with the solid line, while the other is a single bond 

together with the other solid line; 

R 1 is bonded to the nitrogen atom bonded through the single bond represented by the broken line and the solid 
fine; and 

R 1 , R 2 , R 3 and R 4 are independently hydrogen atom, hydroxy group, nitro group, cyano group, a substituted or 
15 unsubstituted amino group, a substituted or unsubstituted hydroxyamino group, a substituted or unsubstituted 

carbamoyl group, a substituted or unsubstituted sulfamoyl group, a protecting group for NH group, -R 8 , -OR 8 , 
-C0 2 R 9 , -SR 10 , -SO-R 10 , -S0 2 -R 10 , -C(0)SR 10 , -C(S)OR 10 or -CS 2 R 10 , wherein R 8 R 9 and R 10 are as defined 
above; or 

any two of R 1 , R 2 , R 3 and R 4 may be taken together with one nitrogen atom or with two nitrogen atoms and one 
20 carbon atom to form a substituted or unsubstituted nitrogen-containing aliphatic heterocyclic ring ; or 

any three of R 1 , R 2 , R 3 and R 4 may be taken together with two nitrogen atoms and one carbon atom to form a 
substituted or unsubstituted bicyclic nitrogen-containing aliphatic heterocyclic ring; or 
the formula: -NR 2 R 3 may be a group of the formula: 



-IS^CfNR^R 44 )!^ or -NH-C(NR 43 R 44 )=NH, 



wherein R 43 and R 44 are as defined in (1) or (2), 

30 (1) each is independently hydrogen atom, an acyl group, a substituted or unsubstituted alkyl group, or a pro- 

tecting group for NH group, 

(2) when taken together, they form with the nitrogen atom a substituted or unsbustituted 5- to 7-membered 
nitrogen-containing aliphatic heterocyclic group. 

35 2. A heteroaromatic ring compound or a pharmaceutically acceptable salt thereof according to 1^, wherein E is a 

group of the formula: 



40 



45 

wherein M 1 is single bond, -CQ-, -CH(OR 11 )-, -C(OR 11 ) 2 -, -C(=NOR 11 )-, -C(=NR 12 )-, -C(=NNR 13 R 14 )-, -CO- or 
-CS-, wherein Q, R 11 , R 12 R 13 and R 14 are as defined above; 

wherein said E may be substituted by one to four members optionally selected from the group consisting of halogen 
so atoms, lower alkyl groups, nitro group, formyl group, acetyl group, cyano group, -OR 11 , -C0 2 R 29 and -CONR 30 R 31 , 

wherein R 11 , R 29 , R 30 and R 31 are as defined above. 

3^ A heteroaromatic ring compound or a pharmaceutically acceptable salt thereof according to 1^ or 2., wherein E 
is a group of the formula: 

55 
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10 wherein M 2 is single bond or -CO-; 

wherein said E may be substituted by one or two members optionally selected from the group consisting of halogen 
atoms, lower alkyl groups, acetyl group, cyano group and -OR 11 , wherein R 11 is as defined above. 

4^ A heteroaromatic ring compound or a pharmaceutically acceptable salt thereof according to any one of 1_. to 3., 
15 wherein E is biphenyl-4-yl, 2-fluorobiphenyl-4-yl, 2 , -fluorobiphenyl-4-yl, 3-benzoylphenyl or 4-benzoylphenyl. 

5. A heteroaromatic ring compound or a pharmaceutically acceptable salt thereof according to any one of 1_. to 4., 
wherein G is -C(R 23 R 24 )- wherein R 23 and R 24 are independently hydrogen atom, a lower alkyl group or a lower 
alkoxy group; or R 23 and R 24 may be taken together with the carbon atom attached thereto to form a hydrocarbon 
20 ring of 3 to 6 carbon atoms, 1 ,3-dioxane ring, or 1 ,3-dioxolane ring. 



6. A heteroaromatic ring compound or a pharmaceutically acceptable salt thereof according to any one of 1_. to 5., 
wherein G is -C(R 49 R 50 )- wherein R 49 and R 50 are independently hydrogen atom or methyl group; or R 49 and R 50 
may be taken together with the carbon atom to form cyclopropane. 

25 

7. A heteroaromatic ring compound or a pharmaceutically acceptable salt thereof according to any one of 1_. to 6., 
wherein A is pyrrole, furan, thiophene, isothiazoie, 1 ,3,4-oxadiazole, 1 ,3,4-thiadiazole, 1 ,2,4-thiadiazole, pyrazole, 
1 ,2,4-triazole, pyridine, pyrazine, pyrimidine, pyridazine or 1 ,3,5-triazine. 

30 8. A heteroaromatic ring compound or a pharmaceutically acceptable salt thereof according to any one of t. to 7., 

wherein A is a group of the formulae: 



35 



40 




wherein R 21 is a substituent connected with a nitrogen atom and is hydrogen atom, a lower alkyl group or acetyl 
group. 

45 

9. A heteroaromatic ring compound or a pharmaceutically acceptable salt thereof according to any one of 1_. to 8., 
wherein L is a group selected from the groups of the formulae [1] to [6]: 



50 



55 




18 
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10 



20 



45 



50 



55 



[3] r19 [4] NR 17 R 18 

NR R • 



[5]- . [6] 

NR 17 R 18 NR 17 R 18 



— N=( — N=/ 

N-(CH 2 ) n -NR 23 R 24 X N 
R 20 . R 20 



wherein, 

25 in the formulae [1 ] and [2], X is -CH 2 -, -O-, -S- or -S0 2 -; R 17 and R 18 are independently hydrogen atom, a substituted 

or unsubstituted alky! group orcyano group; or R 17 and R 18 may be taken together with the nitrogen atom to form 
a substituted or unsubstituted 5- to 7-membered nitrogen-containing aliphatic heterocyclic ring; 
in the formula [3], R 19 and R 20 are independently hydrogen atom or a substituted or unsubstituted alkyl group; R 22 
is a substituted or unsubstituted alkyl group, a substituted or unsubstituted alkoxy group, a substituted or unsub- 

50 stituted amino group or hydroxy group; q is an integer of 0 to 4; n is an integer of 2 to 4; or R 22 and R 19 may be 

taken together with two nitrogen atoms and two carbon atoms to form a substituted or unsubstituted 8- to 11 -mem- 
bered bicyclic nitrogen-containing aliphatic heterocyclic ring; 

in the formula [4] , R 17 and R 18 are as defined above; R 55 and R 56 are independently hydrogen atom or a substituted 
or unsubstituted alkyl group; or R 55 and R 56 may be taken together with the nitrogen atom to form a substituted 

35 or unsubstituted 5- to 7-membered nitrogen-containing aliphatic heterocyclic ring; 

in the formula [5], R 17 , R 18 , R 20 and n are as defined above; R 23 and R 24 are independently hydrogen atom or a 
substituted, unsubstituted alkyl group, an acyl group, a substituted or unsubstituted carbamoyl group or -S0 2 -R 10 
wherein R 10 is as defined above; or R 23 and R 24 may be taken together with the nitrogen atom to form a substituted 
or unsubstituted 5- to 7-membered nitrogen-containing aliphatic heterocyclic ring; 

40 in the formula [6] R 17 , R 18 and R 20 are as defined above; Alkyn is an. alkynyl group. 

10. A heteroaromatic ring compound or a pharmaceutically acceptable salt thereof according to any one of 1_. to 
9, wherein L is a group selected from the groups of the formulae [1] or [3]: 



m . NR 17 R 18 pi 




R (R 22 ) q 



-N=< (CH 2 ) n 

n y 



R 2 ' 0 

wherein, in the formulae [1] and [3], X, R 17 , R 18 , R 19 , R 20 , R 22 , q and n are as defined above. 
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11. A heteroaromatic ring compound represented by the following formula or a pharmaceutical^ acceptable salt 
thereof: 



5 



10 




15 wherein E 1 is a group of the formula: 



20 




25 

wherein M 3 is single bond, -CQ or -CO-, wherein Q is as defined above; 

wherein said E 1 may be substituted by one or two halogen atom(s) or lower alkyl group(s); R 21 , R 49 and R 50 are 
as defined above; R 25 and R 25 ' are independently hydrogen atom or a lower alkyl group. 

30 12. a pharmaceutical composition comprising as an active ingredient a heteroaromatic ring compound or a phar- 

maceutically acceptable salt thereof according to any one of 1^ to 11.. 

13. A pharmaceutical composition according to 12., which is a drug for the treatment or prophylaxis of autoimmune 
diseases or inflammatory diseases. 

35 

14. A pharmaceutical composition according to 1^., which is an anti-rheumatic drug or an anti-inflammatory drug. 

[0005] Names of the substituents used in this description are familiar to one skilled in the art. However, examples 
for the substituents are shown in details as follows. 
40 [0006] The aryl group includes, for example, aryl groups of 6 to 14 carbon atoms. Specific examples thereof are 
phenyl, 1-naphthyl, 2-naphthyl, azulenyl, phenanthryl, anthryl, etc. 

[0007] The heterocyclic group includes, for example, 5- to 1 4-membered monocyclic to tricyclic aromatic or aliphatic 
heterocyclic groups containing 1 to 6 nitrogen atoms, oxygen atoms and/or sulfur atoms. 

[0008] The aromatic heterocyclic group includes, for example, furyl, thienyl, benzothienyl, isobenzofuranyl, pyrrolyl, 
45 benzofuryl, imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl, thiazolyl, oxazolyl, benzimidazolyl, benzthiazolyl, benzoxa- 
zolyl, pyridyl, pyrazinyl, pyrimidinyt, pyridazinyl, triazinyl, quinolyl, isoquinolyl, quinazolinyl, quinoxalinyl, carbazolyl, etc. 
[0009] The aliphatic heterocyclic group includes, for example, tetrahydrofuryl, pyrrolidinyl, pyrazolidinyl, imidazolid- 
inyl, 4,5-dihydro-1H-imidazolyI, piperidinyl, morpholinyl, thiomorpholinyl, 1-oxothiomorpholinyl, 1 ,1 -dioxothiomorpholi- 
nyl, piperazinyl, thiazolidinyl, hexahydropyrimidinyl, 1 ,4,5,6-tetrahydropyrimidinyl, 3,6-dihydro-2H-1 ,3,5-oxadiazinyl, 
50 4,5-dihydro-1 ,1 -dioxo-1 ,2,4-thiadiazolyl, 5,6-dihydro-4H-1 ,1 -dioxo-1 ,2,4-thiadiazinyl, 2,3-dihydro-1 ,1 ,3-trioxo-4H- 
1,2,4,6-thiatriazinyl, azepanyl, chromenyl, 2,3-dihydro-1 ,4-benzodioxinyl, 4,5,6, 7-tetrahydro-1 H-diazepinyl, etc. 
[0010] As the substituent of each of the substituted aryl group and the substituted heterocyclic group, there may be 
exemplified any substituents in the following groups a) to g), and each of the substituted aryl group and the substituted 
heterocyclic group may optionally have one or more of these substituents. 

55 

a): Halogen atoms, nitro group, cyano group, azide group, mercapto group, substituted or unsubstituted amino 
groups, substituted or unsubstituted hydroxyamino groups, substituted or unsubstituted lower alkoxyamino groups, 
hydroxy group, oxo group, acyl groups, acyloxy groups, carboxy group, substituted or unsubstituted carbamoyl 
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groups, substituted or unsubstituted carbamoyloxy groups and substituted or unsubstituted sulfamoyl groups. 



10 



b): -R 15 , -OR 15 , -C0 2 R 15 , -S0 3 R 15 , -SR 15 , -OCH 2 R 15 , -SCH 2 R 15 and -C(=NOH)R 15 wherein R 15 is a phenyl group 
or a monocyclic heterocyclic group, wherein said phenyl group and monocyclic heterocyclic group may be substi- 
tuted by at least one member optionally selected from the group consisting of, for example, halogen atoms, lower 
alkyl groups, lower haloalkyl groups, cyano group, nitro group, azide group, hydroxy group, lower alkoxy groups, 
lower haloalkoxy groups, substituted or unsubstituted amino groups, substituted or unsubstituted carbamoyl 
groups, carboxy group, lower alkylcarbonyl groups, lower alkoxycarbonyl groups, lower alkylthio groups, lower 
alkylsulfinyl groups, lower alkylsulfonyl groups, etc. 



c): Alkyl groups, alkoxy groups, alkoxy carbonyl groups, alkoxy(thiocarbonyl) groups, alkylthio groups, (alkylthio) 
thiocarbonyl groups, (alkylthio)carbonyl groups, alkylcarbonyl groups, alkylthioyl groups, alkylsulfinyl groups, alkyl- 
sulfonyl groups, alkylcarbonyloxy groups, alkylthioyloxy groups and alkylsulfonyloxy groups, each of which groups 
may be substituted by at least one member optionally selected from the group consisting of, for example, halogen 

15 atoms; nitro group; cyano group; mercapto group; oxo group; thioxo group; substituted or unsubstituted amino 

groups; hydroxy group; acyl groups; acyloxy groups; carboxy group; substituted or unsubstituted carbamoyl 
groups; substituted or unsubstituted carbamoyloxy groups; substituted or unsubstituted sulfamoyl groups; -R 15 ; 
-OR 15 ; -SR 15 ; -OCH 2 R 15 ; -SCH 2 R 15 
wherein R 15 is as defined above; 

20 lower cycloalkyl groups, wherein said lower cycloalkyl groups may be substituted by at least one member 

optionally selected from the group consisting of, for example, halogen atoms, lower alkyl groups, lower haloalkyl 
groups, substituted or unsubstituted amino groups, hydroxy group, lower alkoxy groups, lower haloalkoxy groups, 
etc.; 

lower alkoxy groups; lower alkoxycarbonyl groups; and lower alkylthio groups, wherein said lower alkoxy 
25 groups, lower alkoxycarbonyl groups and lower alkylthio groups may be substituted by at least one member op- 

tionally selected from the group consisting of, for example, halogen atoms, lower cycloalkyl groups, monocyclic 
heterocyclic groups, phenyl group, cyano group, nitro group, hydroxy group, lower alkoxy groups, lower haloalkoxy 
groups, substituted or unsubstituted amino groups, substituted or unsubstituted carbamoyl groups, carboxy group, 
lower alkylcarbonyl groups, lower alkoxycarbonyl groups, lower alkylthio groups, lower alkylsulfinyl groups and 
30 lower alkylsulfonyl groups, etc. 



d): Alkenyl groups, which may be substituted by at least one member optionally selected from the group consisting 
of, for example, halogen atoms, nitro group, cyano group, mercapto group, oxo group, thioxo group, substituted 
or unsubstituted amino groups., hydroxy group, lower alkoxy groups, lower haloalkoxy groups, lower alkoxycarbonyl 
35 groups, lower alkylthio groups, acyl groups, acyloxy groups, carboxy group, substituted or unsubstituted carbamoyl 

groups, -R 15 , -OR 15 , -SR 15 -OCH 2 R 15 and -SCH 2 R 15 wherein R 15 is as defined above, etc. 



e): Alkynyl groups, which may be substituted by at least one member optionally selected from the group consisting 
of, for example, halogen atoms, nitro group, cyano group , mercapto group, oxo group, thioxo group, substituted 
40 or unsubstituted amino groups, hydroxy group, lower alkoxy groups, lower haloalkoxy groups, lower alkoxycarbonyl 

groups, lower alkylthio groups, acyl groups, acyloxy groups, carboxy group, substituted or unsubstituted carbamoyl 
groups, -R 15 , -OR 15 , -SR 15 , -OCH 2 R 15 and -SCH 2 R 15 wherein R 15 is as defined above, etc. 



f) : Alkenyloxy groups, alkenyloxycarbonyl groups, alkenylcarbonyl groups, alkenylcarbonyloxy groups, alkynyloxy 
^5 groups and alkynyloxycarbonyl groups, each of which groups may be substituted by at least one member optionally 

selected from the group consisting of, for example, halogen atoms, oxo group, substituted or unsubstituted amino 
groups, hydroxy group, lower alkoxy groups, lower haloalkoxy groups, acyl groups, acyloxy groups, lower alkylthio 
groups, carboxy group, substituted or unsubstituted carbamoyl groups, lower alkoxycarbonyl groups, phenyl group, 
etc. 

50 

g) : Lower cycloalkyl groups, lower cycloalkyloxy groups, lower cycloalkylcarbonyl groups, lower cycloalkylcarbo- 
nyloxy groups, lowercycloalkyloxycarbonylgroups, lower cycloalkenyl groups, lower cycloalkenyloxy groups, lower 
cycloalkenylcarbonyl groups, lower cycloalkenylcarbonyloxy groups and lower cycloalkenyloxycarbonyl groups, 
each of which groups may be substituted by at least one member optionally selected from the group consisting 

55 of, for example, halogen atoms, nitro group, cyano group, mercapto group, oxo group, thioxo group, lower alkyl 

groups, lower haloalkyl groups, substituted or unsubstituted amino groups, hydroxy group, lower alkoxy groups, 
lower haloalkoxy groups, acyl groups, acyloxy groups, lower alkylthio groups, carboxy groups, substituted or un- 
substituted carbamoyl groups, lower alkoxycarbonyl groups, etc. 



8 
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[0011] Specific examples of the substituent of the substituted aryl group and substituted heterocyclic group are me- 
thyl, 2-methyl-1 -propyl, hexyl, 2-methyl-2-propyl, 2-propyl, phenyl, trifluoromethyl, 2,2,2-trifluoroethyl, 1 ,1,1 ,2,2,2-pen- 
tafluoroethyl, 6,6,6-trifluorohexyl, hydroxymethyl, hydroxyethyl, methoxymethyl, hexyloxymethyl, cyclopropylmeth- 
oxymethyl, acetoxymethyl, N,N-dimethylcarbamoyloxymethyl, methanesulfonyloxymethyl, N,N-dimethylsulfamoy- 

5 loxymethyl, 2-(1-pyrrolidinyl)ethoxymethyl, 2-methoxyethyl, carboxymethyl, methoxycarbonylmethyl, carbamoylme- 
thyl, amidinomethyl, methylthiomethyl, cyanomethyl, aminomethyl, aminoethyl, N.N-dimethylaminoethyl, methanesul- 
fonylaminoethyl. sulfamoylethyl, morpholinoethyl, N-methanesulfonylaminoethyl : N-acetylaminomethyl, ethenyl, 
2-propenyl, ethynyl, 2-propynyl, 2-methoxycarbonylethenyl, fluoro, chloro, bromo, nitro, cyano, hydroxy, amino, N,N- 
dimethylamino, mercapto, sulfo, carboxy, amidino, methoxy, cyclopropylmethoxy, 2-(1-pyrrolidinyl)ethoxy, methoxy- 

10 carbonylmethoxy, 2-acetoxyethoxy, 2-hydroxyethoxy, 2-methoxyethoxy, 4,4,5,5,5-pentafluoropentoxy, 2-methanesulfi- 
nylethoxy, phenoxy, benzyloxy, 4-methoxybenzyloxy, methoxycarbonyloxy, 1 -pyrrolidinyl, 3-hydroxy-1 -pyrrolidinyl, 
acetylamino, N-acetyl-N-methylamino, N-methanesulfonylamino, N-methanesulfonyl-N-methylamino, methoxycarbo- 
nyl, 2-methyl-2-propoxycarbonyl, 2,2,2-trifluoroethoxycarbonyl, carbamoyl, N,N-dimethylcarbamoyl, 2-thiazolidinyl, 
2-oxazolidinyl, 5-tetrazolyl, methanesulfinyl, sulfamoyl, N.N-dimethylsulfamoyl, acetyl, benzoyl, pivaloyl,trifluoroacetyl, 

15 formyl, ethylenedioxymethyl, imlno, methoxyimino, etc. 

[0012] The alkyl group includes, for example, linear or branched alkyl groups of 1 to 10 carbon atoms. Specific 
examples thereof are methyl, ethyl, propyl, 1-methylethyl, butyl, 1-methylpropyl, 2-methyl-1 -propyl, 1 ,1 -dim ethyi ethyl, 
pentyl, 1 ,1-dimethylpropyl, 2,2-dimethytpropyl, 1-methylbutyl, 3-methylbutyl, hexyl, 2-rnethylpentyl, 3,3-dimethylbutyl, 
heptyl, 1 -ethylpentyl, 5-methylhexyl, octyl, 1 ,5-dimethylhexyl, 2-ethylhexyl, nonyl, decyl, etc. 

20 [0013] The lower alkyl group includes alkyl groups of 1 to 6 carbon atoms. 

[001 4] As the substituent of the substituted alkyl group and the substituted lower alkyl group, there may be exemplified 
any substituents in the following groups a) to d), and the substituted alkyl group and the substituted lower alkyl group 
may optionally have one or more of these substituents. 

25 a): Halogen atoms, nitro group, cyano group, mercapto group, oxo group, thioxo group, substituted or unsubstituted 

amino groups, substituted or unsubstituted hydroxyamino groups, substituted or unsubstituted lower alkoxyamino 
groups, hydroxy group, acyl groups, acyloxy groups, carboxy group, substituted or unsubstituted carbamoyl 
groups, substituted or unsubstituted carbamoyloxy groups, and substituted or unsubstituted sulfamoyl groups. 

b) : Lower cycloalkyl groups, lower cycloalkyloxy groups, lower cycloalkylcarbonyl groups, lower cycloalkylcarbo- 
30 nyloxy groups, lower cycloalkyloxycarbonyl groups, lower cycloalkeny I groups, lower cycloalkenyloxy groups, lower 

cycloalkenylcarbonyl groups, lower cycloalkenylcarbonyloxy groups and lower cycloalkenyloxycarbonyl groups, 
each of which groups may be substituted by at least one member optionally selected from the group consisting 
of, for example, halogen atoms, nitro group, cyano group, mercapto group, oxo group, thioxo group, lower alkyl 
groups, lower haloalkyl groups, substituted or unsubstituted amino groups, hydroxy group, lower alkoxy groups, 
35 lower haloalkoxy groups, acyl groups, acyloxy groups, lower alkylthio groups, carboxy groups, substituted or un- 

substituted carbamoyl groups, lower alkoxycarbonyl groups, etc. 

c) : Alkoxy groups, alkoxycarbonyl groups : alkoxy (thiocarbony I) groups, alkylthio groups, (alkylthio)thiocarbonyl 
groups, (alkylthio)carbonyl groups, alkylcarbonyl groups, alkylthioyl groups, alkylsulfinyl groups, alkylsulfonyl 
groups, alkylcarbonyloxy groups, alkylthioyloxy groups and alkylsulfonyloxy groups, 

40 each of which groups may be substituted by at least one member optionally selected from the group consisting 

of, for example, halogen atoms; nitro group; cyano group; mercapto group; oxo group; thioxo group; substituted 
or unsubstituted amino groups; hydroxy group: acyl groups; acyloxy groups; carboxy group: substituted or unsub- 
stituted carbamoyl groups; substituted or unsubstituted carbamoyloxy groups; substituted or unsubstituted sulfa- 
moyl groups; -R 15 ; -OR 15 ; -SR 15 ; -OCH 2 Ri 5 ; -SCH 2 R 15 

45 wherein R 15 is as defined above; 

lower cycloalkyl groups, wherein said lower cycloalkyl groups may be substituted by at least one member 
optionally selected from the group consisting of, for example, halogen atoms, lower alkyl groups, lower haloalkyl 
groups, substituted or unsubstituted amino groups, hydroxy group, lower alkoxy groups, lower haloalkoxy groups, 
etc.; 

50 lower alkoxy groups; lower alkoxycarbonyl groups; and lower alkylthio groups, wherein said lower alkoxy 

groups, lower alkoxycarbonyl group and lower alkylthio groups may be substituted by at least one member option- 
ally selected from the group consisting of, for example, halogen atoms, lower cycloalkyl groups, monocyclic het- 
erocyclic groups, phenyl group, cyano group, nitro group, hydroxy group, lower alkoxy groups, lower haloalkoxy 
groups, substituted or unsubstituted amino groups, substituted or unsubstituted carbamoyl groups, carboxy group, 

55 lower alkylcarbonyl groups, lower alkoxycarbonyl groups, lower alkylthio groups, lower alkylsulfinyl groups, lower 

alkylsulfonyl groups, etc. 

d) : -R 15 , -OR 15 , -SR 15 , -OCH 2 R 15 and -SCH 2 R 15 wherein R 15 is as defined above. 
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[0015] Specific examples of the substituted alkyl group and the substituted lower alkyl group are trifluoromethyl, 
2-nitroethyl, 2-cyanopropyl, 4-mercaptobutyI, 3-oxobutyl, 2-morpholinoethyl, 2-piperidinoethyl, 2-hydroxyethyl, 3-meth- 
oxypropyl, ethoxycarbonylmethyl, cyclopropylmethyl, cyclohexylmethyL 6-cyclohexylhexyl, 3-cyclohexenylbutyl, 
2-phenylbutyl, benzyl, 2-naphthylmethyl : phenethyl, 2-pyridylmethyl, 3-pyridylmethyl, 4-pyridylmethyl, 2-quinolylme- 
5 thyl, 3-quinolylmethyl, 3-thienylpropyl, hydroxymethyl, hydroxyethyl, aminomethyl, aminoethyl, N.N-dimethylaminoe- 
thyl, carboxymethyl, ethoxycarbonylmethyl, sulfamoylethy, carbamoylmethyl, etc. 

[0016] The lower haloalkyl group represents a lower alkyl group substituted by 1 to 5 halogen atoms. 
[0017] The alkoxy group represents an oxy group having an alkyl group bonded thereto. Specific examples thereof 
are methoxy, ethoxy, propoxy, 2-propoxy, butoxy, 1 ,1-dimethylethoxy, pentoxy, hexoxy, etc. As the substituent of the 
10 substituted alkoxy group, there may be exemplified the same substituents as those exemplified above as the substituent 
of the substituted alkyl group. Specific examples of the substituted alkoxy group are cyclopropylmethoxy, trifluorometh- 
oxy, 2-pyrrolidinoethoxy, benzyloxy, 2-pyridylmethoxy, etc. 

[0018] The lower alkoxy group includes alkoxy group of 1 to 6 carbon atoms. The haloalkoxy group represents an 
alkoxy group substituted by 1 to 5 halogen atoms. 
15 [0019] The alkoxycarbonyl group represents a carbonyl group having an alkoxy group bonded thereto. Specific ex- 
amples thereof are methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, 2-propoxycarbonyl, etc. As the substituent of 
the substituted alkoxycarbonyl group, there may be exemplified the same substituents as those exemplified above as 
the substituent of the substituted alkyl group. 

[0020] The alkenyl group includes linear or branched alkenyl groups of 2 to 10 carbon atoms having 1 to 3 double 
20 bonds. Specific examples thereof are ethenyl, 1-propenyl,2-propenyl, 1-methylethenyl, 1-butenyl, 2-butenyl, 3-butenyl, 
2-methyl-2-propenyl, 1-pentenyl, 2-pentenyl, 4-pentenyl, 3-methyl-2-butenyl, 1-hexenyl, 2-hexenyl, 1-heptenyl, 2-hep- 
tenyl, 1-octenyl, 2-octenyl, 1 t 3-octadienyl, 2-nonenyl, 1 ,3-nonadienyl, 2-decenyl, etc. Preferable examples of the alke- 
nyl group are, for example, ethenyl, 1 -propenyl and 1 -butenyl. The lower alkenyl group includes alkenyl groups of 2 to 
6 carbon atoms. 

25 [0021] The substituent of the substituted alkenyl group includes, for example, halogen atoms, nitro group, cyano 
group, mercapto group, oxo group, thioxo group, substituted or unsubstituted amino groups, hydroxy group, lower 
alkoxy groups, lower haloalkoxy groups, lower alkoxycarbonyl groups, lower alkylthio groups, acyl groups, acyloxy 
groups, carboxy group, substituted or unsubstituted carbamoyl groups, -R 15 , -OR 15 , -SR 15 ,-OCH 2 R 15 , -SCH 2 R 15 
wherein R 15 is as defined above etc. 

30 [0022] The alkenyloxy group represents an oxy group having an alkenyl group bonded thereto. 

[0023] The alkynyl group includes linear or branched alkynyl groups of 2 to 10 carbon atoms having 1 to 3 triple 
bonds. Specific examples thereof are ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 
2-pentynyl, 4-pentynyl, 1-octynyl, 6-methyJ-1-heptynyl, 2-decynyl, etc. Preferable examples of the alkynyl group are, 
for example, 1-propynyl, 1-butynyl, etc. The lower alkynyl group Includes alkynyl groups of 2 to 6 carbon atoms. 

35 [0024] The substituent of the substituted alkynyl group includes, for example, halogen atoms, nitro group, cyano 
group, mercapto group, oxo group, thioxo group, substituted or unsubstituted amino groups, hydroxy group, lower 
alkoxy groups, lower haloalkoxy groups, acyl groups, acyloxy groups, lower alkylthio groups, carboxy group, substituted 
or unsubstituted carbamoyl groups, lower alkoxycarbonyl groups, -R 15 , -OR 15 , -SR 15 , -OCH 2 R 15 , -SCH 2 R 15 wherein 
R 15 is as defined above, etc. 

40 [0025] The alkynyloxy group represents an oxy group having an alkynyl group bonded thereto. 

[0026] The cycloalkyl group includes, for example, cycloalkyl groups of 3 to 10 carbon atoms. Specific examples 
thereof are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, etc. The lower cycloalkyl group includes cy- 
cloalkyl groups of 3 to 6 carbon atoms. The cycloalkyloxy group represents an oxy group having a cycloalkyl group 
bonded thereto. 

45 [0027] The cycloatkenyl group includes, for example, cycloalkenyl groups of 3 to 1 0 carbon atoms. Specific examples 
thereof are cyclohexenyl, etc. The lower cycloalkenyl group includes cycloalkenyl groups of 3 to 6 carbon atoms. The 
cycloalkenyloxy group refers to an oxy group having a cycloalkenyl group bonded thereto. 

[0028] The substituent of the substituted cycloalkyl group and the substituted cycloalkenyl group includes, for ex- 
ample, halogen atoms, nitro group, cyano group, mercapto group, oxo group, thioxo group, lower alkyl groups, lower 
50 haloalkyl groups, substituted or unsubstituted amino groups, hydroxy group, lower alkoxy groups, lower haloalkoxy 
groups, acyl groups, acyloxy groups, lower alkylthio groups, carboxy group, substituted or unsubstituted carbamoyl 
groups, lower alkoxycarbonyl groups, etc. 

[0029] The aralkyl group includes a lower alkyl group substituted by aryl group(s) as defined above. The lower alkyl 
group includes, for example, linear or branched alkyl groups of 1 to 6 carbon atoms. Specific examples thereof are 
55 methyl, ethyl, propyl, 1-methylethyl, butyl, 1-methylpropyl, 2-methyl-1 -propyl, 1 ,1-dimethyiethyl, pentyl, 1 ,1-dimethyl- 
propyl, 2,2-dimethylpropyl, 1-methylbutyl, 3-methylbutyl, hexyl, 2-methylpentyl, 3,3-dimethylbutyl, etc. As the substit- 
uent of the substituted aralkyl group, there may be exemplified the same substituents as those exemplified above as 
the substituent of the substituted aryl group. 



10 

BNSDOCID: <EP 1201 661 A1J_> 



EP 1 201 661 A1 



[0030] The acyl group represents -CO-R 16 or -CS-R 16 , wherein R 16 is hydrogen atom, a substituted or unsubstituted 
alkyl group, a substituted or unsubstituted aryl group, a substituted or unsubstituted aralkyl group or a substituted or 
unsubstituted heterocyclic group. Specific examples of the acyl group are formyl, acetyl, aminoacetyl, (1-morpholino) 
acetyl, propanoyl, 2-propanoyl, pivaloyl, valeryl, trifluoroacetyl, benzoyl, naphthoyl, nicotinoyl, natural or unnatural ami- 

5 no acid residues, etc. The acyloxy group represents an oxy group having an acyl group bonded thereto. 

[0031] The substituent of the substituted carbamoyl group includes, for example, alkyl groups which may be substi- 
tuted by an aryl group or a heterocyclic group, substituted or unsubstituted aryl groups, aralkyl groups, heterocyclic 
groups, etc. The substituted carbamoyl group may have a plurality of the same or different substituents independently 
introduced thereinto. Specific examples of the substituted carbamoyl group are ethylcarbamoyl, dimethylcarbamoyl, 

to phenylcarbamoyl, 2-pyridylcarbamoyl, benzylcarbamoyl, (3-pyridylmethy!)carbamoyl, etc. 

[0032] The substituent of the substituted sulfamoyl group includes, for example, alkyl groups, aryl groups, aralkyl 
groups, heterocyclic groups, etc. The substituted sulfamoyl group may have a plurality of the same or different sub- 
stituents independently introduced thereinto. Specific examples of the substituted sulfamoyl group are ethylsulfamoyl, 
dimethylsulfamoyl, phenylsulfamoyl, 2-pyridylsulfamoyl, etc. 

^5 [0033] The substituent of the substituted amino group includes, for example, acyl groups, alkyl groups, sulfo groups, 
amidino groups, etc. The substituted amino group may have a plurality of the same or different substituents independ- 
ently introduced thereinto. Specific examples of the substituted amino group are acetamide, propionamide, butylamide, 
2-butylamide, methylamino, 2-methyl-1-propylamino, 2-hydroxyethylamino, 2-aminoethylamino, dimethylamino, di- 
ethylamino, methylcarbamate, ureido, methanesulfonylamino, guanidino, etc. 

20 [0034] The substituent of the substituted hydroxyamino group may be on either the nitrogen atom or the oxygen 
atom. As the substituent, there may be exemplified the same substituents as those exemplified above as the substituent 
of the substituted amino group. 

[0035] The halogen atom includes, for example, fluorine atom, chlorine atom, bromine atom, iodine atom, etc. 
[0036] The alkylene group includes, for example, linear or branched alkylene groups of 1 to 10 carbon atoms. Specific 
25 examples thereof are methylene, ethylene, trimethylene, tetramethylene, pentamethylene, hexamethylene, heptame- 
thylene, octamethylene, nonamethylene, decamethylene, methylmethylene, ethylmethylene : dimethylmethylene, 

1 .1- dimethylethylene, 1 ,2-dimethylethylene, 1 -met hyltrim ethylene, 2-methyltrimethylene, 1 ,1 -dimethyltrimethylene, 

1 .2- dimethyltrimethylene, 1 ,3-dimethyltrimethylene, 2,2-dimethyltri-methylene, 1-ethyltrimethylene, 2-ethyttrimethyl- 
ene, 1 ,1 -diethyltrimethylene, 1 ,2-diethyltrimethylene, 1 ,3-diethyltrimethylene, 2,2-diethyltrimethylene, etc. 

30 [0037] The lower alkylene group includes, for example, linear or branched alkylene groups of 1 to 6 carbon atoms. 
[0038] As the protecting group for NH group, various conventional protecting groups may be used (T.W. Greene and 
P.G.M. Wuts, "Protective Groups in Organic Synthesis" 2nd Edition, John Willey and Sons, inc., pp. 315-405 (1991)). 
Examples thereof are carbamate type protecting groups such as methoxycarbonyl, ethoxycarbonyl. ferf- butoxycarbo- 
nyl, benzyloxycarbonyl and the like, amide type protecting groups such as acetyl, benzoyl and the like, benzyl, nitro, 

35 p-toluenesulfonyl, benzenesulfonyl, methanesulfonyl, etc. 

[0039] In the substituted or unsubstituted nitrogen-containing aliphatic heterocyclic ring which any two of R 1 , R 2 , R 3 
and R 4 form when taken together with the nitrogen atom(s), the nitrogen-containing aliphatic heterocyclic ring includes, 
for example, 5- to 12-membered monocyclic or bicyclic saturated or unsaturated nitrogen-containing heterocyclic rings 
containing 1 to 6 nitrogen atoms, oxygen atoms and/or sulfur atoms which contain at least one nitrogen atom. Specific 

40 examples thereof are pyrrolidine, imidazolidine, thiazolidine, 4,5-dihydro-1 H-imidazole, piperidine, piperidin-4-one, pip- 
erazine, morpholine, thiomorpholine, thiomorpholine-1 -oxide, thiomorpholine-1 ,1 -dioxide, 1 ,4,5,6-tetrahydropyrimi- 
dine, hexahydropyrimidine, hexahydropyrimidine-4-one, 3,6-dihydro-2H-1 ,3,5-oxadiazine : 4,5-dihydro-1 ,1-dioxo- 
1 ,2,4-thiadiazole, 5,6-dihydro-4H-1 ,1 -dioxo-1 ,2,4-thiadiazine, 2,3-dihydro-1 ,1 ,3-trioxo-4H-1 ,2,4,6-thiatriazine, 
azepane, 4,5,6,7-tetrahydro-1 H-diazepine, etc. 

45 [0040] In the substituted or unsubstituted bicyclic nitrogen-containing aliphatic heterocyclic ring which any three of 
R 1 , R 2 , R 3 and R 4 form when taken together with two nitrogen atoms and one carbon atom, the bicyclic nitrogen- 
containing aliphatic heterocyclic ring includes, for example, 7- to 12-membered bicyclic saturated or unsaturated ni- 
trogen-containing heterocyclic rings containing 2 to 6 nitrogen atoms, oxygen atoms and/or sulfur atoms which contain 
at least two nitrogen atoms. Specific examples thereof are hexahydro-1 H-pyrrolo[1 ,2-c]imidazole, octahydroimidazo 

50 [1,5-a]pyridine, octahydro- 1H-imidazo[1 ,5-a]azepine, octahydropyrrolo[1 ,2-c]pyrimidine, octahydro-1 H-pyrido[1 ,2-c] 
pyrimidine, decahydropyrimido [1,6-a] azepine, octahydro-1 H-pyrrolo[1 ,2-c][1 ,3]diazepine, decahydropyrido[1 ,2-c] 
[1 ,3]diazepine, 5,6,7,7a-tetrahydro-1 H-pyrrolo[1 ,2-c]imidazole, 1 , 5,6,7,8, 8a-hexahydroimidazo[1 ,5-a]pyridine, 
5,6,7,8,9,9a-hexahydro-1 H-imidazo[1 ,5-a]azepine, 3,4,4a,5,6,7-hexahydropyrrolo[1 ,2-c]pyrimidine : 4,4a,5,6,7,8-hex- 
ahydro-3H-pyrido[1 ,2-c]pyrimidine, 3,4,4a,5,6,7,8,9-octahydropyrimido[1 : 6-a]azepine, 4,5,5a,6 l 7,8-hexahydro-3H- 

55 pyrrolo[1 ,2-c][1 ,3]diazepine, 3,4,5,5a,6,7,8,9-octahydropyrido[1 ,2-c][1 ,3]diazepine, etc. 

[0041] As the substituent of the substituted nitrogen-containing aliphatic heterocyclic ring and the substituted bicyclic 
nitrogen-containing aliphatic heterocyclic ring, there may be exemplified the same substituents as those exemplified 
above as the substituent of the substituted heterocyclic group. 
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[0042] The 5- to 7-membered nitrogen-containing aliphatic heterocyclic ring includes, for example, pyrrolidine, imi- 
dazolidine, pyrazolidine, piperidine, piperazine, thiazolidine, morpholine, thiomorpholine, thiomorpholine-1 -oxide, thi- 
omorpholine-1 ,1-dioxide, 1 ,2,4-thiadiazolidine-1 ,1-dioxide, etc. 

[0043] As the substituent of the substituted 5- to 7-membered nitrogen-containing aliphatic heterocyclic ring, there 
5 may be exemplified the same substituents as those exemplified above as the substituent of the substituted heterocyclic 
group. 

[0044] The 8- to 11 -membered bicyclic nitrogen-containing aliphatic heterocyclic ring includes, for example, hexahy- 
dro-1H-pyrrolo[1 ,2-c]imidazole, octahydroimidazo[1 ,5-a]pyridine, octahydro-1 H-imidazo[1 ,5-a]azepine, octahydropyr- 
rolo[1 ,2-c]pyrimidine, octahydro-1 H-pyrido[1 ,2-c]pyrimidine, decahydropyrimido[1 ,6-a]azepine, octahydro-1 H-pyrrolo 
10 [1 ,2-c][1 ,3]diazepine, decahydropyrido[1 ,2-c][1 ,3]diazepine, 5,6,7, 7a-tetrahydro-1 H-pyrrolo[1 ,2-c]imidazole, 
1 ,5,6,7,8,8a-hexahydroimidazo[1 ,5-a]pyridine, 5,6,7,8,9,9a-hexahydro-1 H-imidazo[1 ,5-a]azepine, 3,4,4a,5,6,7-hex~ 
ahydropyrrolo[1 ; 2-c]pyrimidine, 4 ! 4a,5,6,7,8-hexahydro-3H-pyrido[1 ,2-c]pyrimidine, 3,4,4a,5,6,7,8,9-octahydropyrim- 
ido[1 ,6-a]azepine, 4,5,5a,6,7,8-hexahydro-3H-pyrrolo[1 ,2-c][1 ,3]diazepine, 3,4,5,5a,6,7,8,9-octahydropyrido[1 ,2-c] 
[1 ,3)diazepine, etc. 

15 [0045] As the substituent of the substituted 8- to 11 -membered bicyclic nitrogen-containing aliphatic heterocyclic 
ring, there may be exemplified the same substituents as those exemplified above as the substituent of the substituted 
heterocyclic group. 

[0046] The substituted or unsubstituted hydrocarbon ring which R 6 and R 7 form when taken together with the carbon 
atom, includes, for example, substituted or unsubstituted cycloalkane rings of 3 to 8 carbon atoms or substituted or 

20 unsubstituted cycloalkene rings of 3 to 8 carbon atoms/Specific examples of the cycloalkane rings or cycloalkene rings 
are cyclopropane, cyclobutane, cyclopentane, cyclohexane, cycloheptane, cyclopropene, cyclobutene, cyclopentene, 
cyclohexene, cycloheptene, etc. As the substituent of the substituted hydrocarbon ring, there may be exemplified the 
same substituents as those exemplified above as the substituent of the substituted cycloalkyl group. 
[0047] The present invention includes ail stereo isomers, optical isomers, tautomers and the like of the heteroaromatic 

25 ring compounds described in the claims. The present invention also includes solvates (e.g. hydrates and the like) and 
all crystal forms of heteroaromatic ring compounds or pharmaceutical^ acceptable salts thereof described in the claims. 
[0048] The pharmaceutical^ acceptable salt of the heteroaromatic ring compound of the present invention includes 
acid addition salts and base addition salts. The acid addition salts include, for example, salts with inorganic acids, such 
as hydrochloride, hydrobromide, sulfate, hydroiodide, nitrate, phosphate, etc.; and salts with organic acids : such as 

30 citrate, oxalate, acetate, formate, propionate, benzoate, trifluoroacetate, fumarate, maleate, tartrate, aspartate, gluta- 
mate, methanesulfonate, benzenesulfonate, camphorsulfonate, etc. The base addition salts include salts with inorganic 
bases, such as sodium salt, potassium salt, calcium salt, magnesium salt, ammonium salt, etc.; and salts with organic 
bases such as triethylammonium salt, triethanol ammonium salt, pyridinium salt, diisopropylammonium salt, etc. 
[0049] The heteroaromatic ring compound of the present invention having at least one asymmetric center in the 

35 molecule may be produced by using the corresponding starting compound having the asymmetric center, or introducing 
the asymmetric center thereinto at one of production steps. For example, when producing the optical isomer of the 
heteroaromatic ring compound, the isomer may be produced by using the corresponding optically active starting ma- 
terial, or making an optical resolution at one of production steps. 

[0050] When used as a medicine, the heteroaromatic ring compound or pharmaceutically acceptable salt thereof of 
*o the present invention may be administered orally or parenterally (for example, intravenously, subcutaneously, intra- 
muscularly, locally, rectally, percutaneously, orth rough nose). Pharmaceutical forms forthe oral administration include, 
for example, tablets, capsules, pills, granules, powders, solutions, syrups, suspensions, etc. Pharmaceutical forms for 
the parenteral administration include, for example, aqueous or oily preparations for injection, ointments, creams, lotions, 
aerosols, suppositories, patches, etc. These preparations are prepared by conventional techniques and may contain 
45 conventional acceptable carriers, excipients, binders, stabilizers, etc. When said heteroaromatic ring compound or salt 
thereof is used in the form of an injection, there may be added a buffer, a solubilizer, a tonicity agent and the like which 
are acceptable. 

[0051] Although dose and frequency of administrations of the heteroaromatic ring compound or a pharmaceutically 
acceptable salt thereof of the present invention are varied depending on symptom, age, body weight and administration 
50 route, the heteroaromatic ring compound or a pharmaceutically acceptable salt thereof may be administered to an 
adult usually in a dose of approximately 1 - 2,000 mg, preferably 10-500 mg, in terms of the compound of the present 
invention as active ingredient, per day in one portion or several portions. 

[0052] The compound of the present invention may be produced, for example, by the processes described below. 
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to wherein R 112 and R 113 are independently hydrogen atom, hydroxy group, nitro group, cyano group, a substituted or 
unsubstituted amino group, a substituted or unsubstituted hydroxyamino group, a substituted or unsubstituted car- 
bamoyl group, a substituted or unsubstituted sulfamoyl group, a protective group for NH group, -R 8 , -OR 8 , -C0 2 R 9 , 
-SR 10 , -SO-R 10 , -S0 2 -R 10 , -(CO)SR 10 , -(CS)OR 10 or-CS 2 R 1 <>, wherein R 8 , R 9 and R 10 are as defined above; or R 112 
and R 113 may be taken together with the nitrogen atom to form a substituted or unsubstituted nitrogen-containing 

15 aliphatic heterocyclic ring; or -NR1 12 RH3 may be -N=C(NR 43 R44)NH 2 or -NHC(NR43r44) = n H> wherein R 43 and R 44 
are as defined above; 

Ax is E-G-A(R 5 ) r -, wherein A, E, G, R 5 and r are as defined above. 

[0053] A compound of the formula 1-3 of the present invention may be produced by reacting a compound of the 
formula 1 -1 with a cyanamide derivative (1 -2) in the presence of a base or an acid in an inert solvent or without solvents 
20 at a reaction temperature of 1 5 to 1 30 °C. The amount of the cyanamide derivative may be 1 to 20 equivalents, preferably 
1 .0 to 1 .2 equivalents, per equivalent of the compound of the formula 1 -1 . 

[0054] The base includes lithium hydride, sodium hydride, potassium hydride, sodium carbonate, potassium carbon- 
ate, lithium amide, sodium amide, potassium amide, butyl lithiunr sec-butyl lithium, tert-butyl lithium, lithium diisopro- 
pylamide, butyl magnesium chloride, sec-butyl magnesium chloride, terf-butyl magnesium chloride, sodium methoxide, 

25 potassium methoxide, magnesium methoxide, sodium ethoxide, potassium ethoxide, magnesium ethoxide, lithium tert- 
butoxide, sodium te/t-butoxide, potassium fe/t-butoxide, etc. Preferable examples thereof are lithium hydride, sodium 
hydride, potassium carbonate, lithium amide, sodium amide, lithium tert-butoxide, potassium terf-butoxide ,etc. When 
an alkoxide is used as a base, the alkoxide can be prepared by treating a suitable base with an alcohol such as tert- 
butanol and the like in situ. In this case, preferable bases are lithium hydride, sodium hydride, lithium amide, sodium 

30 amide, potassium amide, etc. When an amide such as lithium amide, sodium amide and the like is used, preferable 
reaction temperature is 50 to 80 °C, and an inert gas such as nitrogen gas, argon gas and the like is preferably blown 
in the reaction mixture during the reaction. 

[0055] The acid includes hydrochloric acid, sulfuric acid, nitric acid, phosphoric acid, Lewis acid, etc. Preferable 
examples thereof are hydrochloric acid, sulfuric acid, phosphoric acid, aluminum chloride, titanium trichloride, titanium 
35 tetrachloride, tin dichloride, boron trifluoride etherate, etc. The amount of the base or the acid may be, for example, 1 
to 3 equivalents, preferably 1 to 2 equivalents; per equivalent of the compound of the formula 1-1 . 
[0056] Preferable solvents are, for example, dimethylformamide, dimethylacetamide, tetrahydrofuran, toluene, ace- 
tonitrile, Terf-butanol, methylene chloride, chloroform, 1 ,2-dichloroethane, chlorobenzene, etc. 

[0057] When R 112 or R 113 is a protecting group for NH group in the compound of the formula 1-3, deprotection may 
40 be carried out if desired. This deprotection may be carried out according to a conventional method (for example, "Pro- 
tective Groups in Organic Synthesis", 2nd Edition, T. W. Greene and P. G, M. Wuts, John Willey and Sons Inc., New 
York, p 315-362 (1 991)). As the protecting group for NH group, various conventional protecting groups may be used. 
Preferable examples thereof are carbamate type protecting groups such as methoxycarbonyl, ethoxycarbonyl, tert- 
butoxycarbonyl, benzyloxycarbonyl and the like; amide type protecting groups such as N-acetyl, N-benzoyl and the 
45 like; benzyl; nitro; p-toluenesulfonyl; methanesulfonyl; and the like. 

[0058] If necessary, a substituent or a protecting group may be introduced to an NH group in a compound of the 
formula 1-3 according to a conventional amino- modification method (for example, R. C. Larock, "Comprehensive 
Organic Transformations", VCH Publishers Inc New York (1989), p 397-398, 401-402; "Protective Groups in Organic 
Synthesis", 2nd Edition, T. W. Greene and P. G. M. Wuts, John Willey and Sons Inc., New York, p 315-362 (1991)). 
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wherein R 120 is a lower alkyl or an aralkyl; 

R 111 and R 114 are independently hydrogen atom, hydroxy group, nitro group, cyano group, a substituted or unsubstituted 
amino group, a substituted or unsubstituted hydroxyamino group, a substituted or unsubstituted carbamoyl group, a 
substituted or unsubstituted sulfamoyl group, a protective group for NH group, -R 8 , -OR 8 , -C0 2 R 9 , -SR 10 , -SO-R 10 , 
5 -S0 2 -R 10 , -(CO)SR 10 , -(CS)OR 10 or -CS 2 R 10 , wherein R 8 , R 9 and R 10 are as defined above; or R 111 and R 114 may be 
taken together with the nitrogen atom to form a substituted or unsubstituted nitrogen-containing aliphatic heterocyclic 
ring; 

Ax, R 112 , R 113 and two broken lines are as defined above. 

[0059] A compound of the formula 2-3 of the present invention may be produced by reacting a compound of the 
10 formula 2-1 with an amine derivative (2-2), if necessary in the presence of a reaction support agent, if necessary, in 
an inert solvent at a reaction temperature of 0 to 1 40 °C for 1 hour to 3 days. The reaction support agent includes, for 
example, silver nitrate, silver carbonate, mercury chloride, ammonium chloride, ammonium acetate, sodium acetate, 
acetic acid, oxalic acid, sodium hydroxide, sodium carbonate, sodium bicarbonate, 1 ,8-diazabicyclo[5.4.0]undec- 
7-ene, triethylamine, pyridine or a mixture thereof and the like. When a reaction support agent is liquid, the agent may 
15 be used as a solvent. Preferable examples thereof are triethylamine, triethylamine-silver nitrate, ammonium chloride 
and ammonium acetate, and it is also preferable not to use any reaction support agents. The solvent includes, for 
example, water, acetonitrile; an alcohol such as methanol, ethanol, isopropanol and the like; an amide such as N,N- 
dimethylformamide and the like; an ether such as diethyl ether, terf-butyl methyl ether, tetrahydrofuran, dioxane and 
the like; an aromatic hydrocarbon such as benzene, toluene, chlorobenzene and the like; a chlorinated hydrocarbon 
20 such as methylene chloride, chloroform, carbon tetrachloride, 1 ,2-dichloroethane and the like; and a mixture thereof, 
etc. Preferable examples thereof are acetonitrile, acetonitrile-tetrahydorofuran, an alcohol and the like. 



X 



25 



^ 0< — jVjrr/ 

7 W 14 HNR 112 R 113 



R 



111 



SR 120 /^ ~ 2-11 2-2 NR 112 R 113 

r iVnR 11 \ S(0)R™ R t^NR 114 



2-1 ^ Ax-fW 2-3 

- R 111 NR 114 
35 2-12 

wherein X is chlorine atom, bromine atom or iodine atom; Ax, R 111 , R 113 , R 113 , R 114 , R 120 and two broken lines are as 
defined above. 

[0060] A compound of the formula 2-3 may be also produced by reacting a compound of the formula 2-11 or the 
40 formula 2-12 with an amine derivative (2-2) according to the method described above. The compound of the formula 
2-11 can be produced from the compound of the formula 2-1 according to a conventional method. For example, the 
compound may be produced by using chlorine, sulf uryl chloride, bromine or iodine in a chlorinated hydrocarbon solvent 
such as methylene chloride, chloroform, carbon tetrachloride, 1 ,2-dichloroethane and the like. The compound of the 
formula 2-12 may be produced by using a suitable oxidizing agent, preferably /7?-chloroperbenzoic acid. 

45 

*N 111 N 114 CI 

AX-NH2 + CI— 4 nr Ax-N=< 

CI 01 ' N 111 N 114 

1-1 2-13 2-14 

55 wherein Ax, R 111 and R 114 are as defined above. 

[0061 ] A compound of the formula 2-14, which corresponds to a compound of the formula 2-11, may be also produced 
by reacting a compound of the formula 1-1 with a phosgene iminium salt (2-13) according to a conventional method 
(for example, Angew. Chem. Internat. Edit. 12, 806(1973)). 
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[0062] When R 111 , R 112 , R 113 or R 114 In a compound of the formula 2-3 is a protecting group for NH group, deprotection 
thereof may be carried out in the same manner as above, if desired. 

[0063] When a compound of the formula 2-3 has an N H group, a substituent or a protecting group may be introduced 
to the NH group in the same manner as the above conventional method, if desired. 



S S/ S SR 120 

Ax— NHR 12 - ^ Ax— N — ^ Ax-N-^ Ax-N-^ Ax-N=^( 

10 2-4 R 121 NHC(0)R 122 R 121 NH 2 R 121 NR 112 R 113 R ni NR 114 

2-5 2-6 2-7 2-1 

wherein R 122 is a lower alkyl or an aryl; 

15 R121 j s hydrogen atom, hydroxy group, nltro group, cyano group, a substituted or unsubstituted amino group, a sub- 
stituted or unsubstituted hydroxyamino group, a substituted or unsubstituted carbamoyl group, a substituted or unsub- 
stituted sulfamoyl group, a protective group for NH group, -R 8 , -OR 8 , -C0 2 R 9 , -SR 10 , -SO-R 10 , -S0 2 -R 10 , -(CO)SR 10 , 
-(CS)OR 10 or -CS 2 R 10 , wherein R 8 , R 9 and R 10 are as defined above; 
Ax, R 111 , R 112 , R 113 , R 114 , R 120 and two broken lines are as defined above. 

20 [0064] A compound of the formula 2-1 may be produced according to the method described below. A heteroaromatic 
ring compound having an amino group (2-4) can be reacted with an acylisothiocyanate represented by the formula: 
R 122 C(0)N=C=S according to a conventional method (for example, J P-A-63- 152368) to produce an acylthioureide 
compound (2-5), which can be hydrolyzed to form a thioureide compound (2-6). If desired, a substituent or a protecting 
group may be introduced to the compound of the formula 2-6 in the same manner as the conventional amlno-modifi- 

25 cation method described above to produce the compound of the formula 2-7. Subsequently, the compound of the 
formula 2-1 can be produced by reacting the compound of the formula 2-6 or the formula 2-7 with X-R 120 , wherein X 
is a halogen atom, according to a conventional S-alkylation method (for example, WO 98/47880). 
[0065] A compound of the formula 2-1 may also be produced according to the method described below. 



30 



35 



40 



SR 120 

Ax-NH 2 — Ax-NCS 



Ax-N— K *- Ax-N--7< 

NR 112 R 113 L NR 114 



2-4 2-8 2-9 2-1 

SR 120 



Ax-N=< 
2-10 



SR 120 



wherein Ax, R 111 , R 112 , R 113 , R m , R 120 and two broken lines are as defined above. 

[0066] A compound of the formula 2-1 may also be produced according to the conventional method described below. 
45 a compound represented by the formula: Ax-NH 2 can be reacted with thiophosgene in the presence of a suitable base 
to produce an isocyanate represented by the formula: 



Ax-N=C=S. 

50 

The compound of the formula 2-1 can be produced by reaction with a desired amine, followed by S-alkylation. The 
compound can also be produced through the compound of the formula 2-10. The compound of the formula 2-10 can 
be produced by reacting carbon disulfide with X-R 120 , wherein X is a halogen atom, in the presence of a base. And 
the compound of the formula 2-1 can be produced by reacting the compound of the formula 2-10 with an amine rep- 
55 resented by the formula: NHR 112 R 113 . The base includes sodium hydroxide, potassium hydroxide, triethylamine, 
pyridine , 1 ,8-diazabicyclo[5.4.0]undec-7-ene, sodium hydride, potassium hydride, lithium hydride and the like. The 
solvent includes, for example, water, acetonitrile; an alcohol such as methanol, ethanol, isopropanol and the like; an 
amide such as N,N-dimethylformamide and the like; an ether such as diethyl ether, ferf-butyl methyl ether, 
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tetrahydrofuran ,dioxane and the like; an aromatic hydrocarbon such as benzene, toluene, chlorobenzene and the like; 
a chlorinated hydrocarbon such as methylene chloride, chloroform, carbon tetrachloride, 1 ,2-dichloroethane and the 
like; and a mixture thereof, etc. 

[0067] When a compound of the formula 2-1 has an NH group, a substituent or a protecting group may be introduced 
to the NH group in the same manner as the conventional amino-modification method described above, if desired. 



10 



15 



45 



I 3 ] 



NR 130 NR 130 

Ax-NHR 121 + R 120 S-f - Ax-N-^ 

2A NR 131 R 132 £121 X NR 131 R 132 

3-1 3-2 



wherein R 130 , R 131 and R 132 are independently hydrogen atom, hydroxy group, nitro group, cyano group, a substituted 
or unsubstituted amino group, a substituted or unsubstituted hydroxyamino group, a substituted or unsubstituted car- 
bamoyl group, a substituted or unsubstituted sulfamoyl group, a protective group for NH group, -R 8 f -OR 8 , -C0 2 R 9 , 

20 -SR 10 , -SO-R 10 , -S0 2 -R 10 , -(CO)SR 10 , -(CS)OR 1 <> or -CS 2 R 10 , wherein R 8 , R* and R 10 are as defined above; or any 
two of R 130 , R 131 and R 132 may betaken together with the nitrogen atom to form a substituted or unsubstituted nitrogen- 
containing aliphatic heterocyclic ring; or-NR 131 R 132 may be -N=C(NR 43 R 44 )NH 2 or -NHC(NR 43 R 44 )=NH, wherein R 43 
and R 44 are as defined above; 
Ax, R 120 and R 121 are as defined above. 

25 [0068] A compound of the formula 3-2 of the present invention may be produced by reacting a compound of the 
formula 2-4 with a compound of the formula 3-1 , if necessary, in the presence of a reaction support agent, if necessary, 
in an inert solvent at a reaction temperature of 0 to 140 °C. The reaction support agent includes, for example, silver 
nitrate, silver carbonate, mercury chloride, ammonium chloride, ammonium acetate, sodium acetate, acetic acid, oxalic 
acid, sodium hydroxide, sodium carbonate, sodium bicarbonate, 1 ,8-diazabicyclo[5.4.0]undec-7-ene, triethylamine, 

30 pyridine or a mixture thereof and the like. When a reaction support agent is liquid, the agent may be used as a solvent. 
Preferable examples thereof are triethylamine, triethylamine-sitver nitrate, ammonium chloride, ammonium acetate 
and pyridine and it is also preferable not to use any reaction support agents. The solvent includes, for example, water; 
acetonitrile; an alcohol such as methanol, ethanol, isopropanol and the like; an amide such as N,N-dimethylformamide 
and the like; an ether such as diethyl ether, terr-butyl methyl ether, tetrahydrofuran, 1 ,4-dioxaneandthe like; an aromatic 

35 hydrocarbon such as benzene, toluene, chlorobenzene and the like; a chlorinated hydrocarbon such as methylene 
chloride, chloroform, carbon tetrachloride, 1 ,2-dichloroethane and the like; and a mixture thereof, etc. Preferable ex- 
amples thereof are acetonitrile, acetonitrile-tetrahydrofuran, N,N-dimethylformamide, an alcohol and the like. 
[0069] When R 121 , R 130 , R 131 or R 132 in a compound of the formula 3-2 is a protecting group for NH group, depro- 
tection thereof may be carried out in the same manner as above, if desired. 

40 [0070] When a compound of the formula 3-2 has an NH group, a substituent or a protecting group may be introduced 
to the NH group in the same manner as the conventional amino-modification method described above, if desired. 



[ 4 ] 



NS0 2 R 140 

Ax-NHR 121 — ■ Ax-N-4 

2-4 R X_ MC r, D l40 HNR 112 R 113 R 121 NR 112 R 113 



^=NS0 2 R 
4-1 



4-2 4-3 

R 142 



wherein R 140 is a substituted or unsubstituted alkyl group, a substituted or unsubstituted akenyl group, a substituted 
or unsubstituted alkynyl group, a substituted or unsubstituted cycloalkyl group, a substituted or unsubstituted cycloalke- 
nyl group, a substituted or unsubstituted aryl group, or a substituted or unsubstituted aromatic heterocyclic group; 
R 141 and R 142 are independently a halogen atom or methylthio group; and 
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Ax, R 112 , R 113 and R 121 are as defined above. 

[0071] A compound of the formula 4-3 of the present invention may be produced by reacting a compound of the 
formula 2-4 with a methylenesulfonamide derivative of the formula 4-1 , which is known or can be produced according 
to a conventional method (for example, Chem. Ber., 99, 2900 (1966)), in an inert solvent at a reaction temperature of 

5 -20 to 80 °C, followed by reacting an amine of the formula 4-2. The solvent includes, for example : acetonitrile; an ether 
such as diethyl ether, ferf-butyl methyl ether, tetrahydrofuran, 1 ,4-dioxane and the like; an aromatic hydrocarbon such 
as benzene, toluene, chlorobenzene and the like; a chlorinated hydrocarbon such as methylene chloride, chloroform, 
carbon tetrachloride, 1 ,2-dichloroethane and the like; and a mixture thereof, etc. Preferable examples thereof are ac- 
v etonitrile, diethyl ether tetrahydorofuran, 1 ,4-dioxane, benzene, toluene, methylene chloride, carbon tetrachloride and 

10 the like. Preferable examples of the compound of the formula 4-1 are compounds wherein both of R 141 and R 142 are 
chlorine atoms. 

[0072] When R 112 , R 113 or R 121 in the compound of the formula 4-3 is a protecting group for NH group, deprotection 
thereof may be carried out according to the method described above, if desired. Removal of the group represented by 
the formula: -S0 2 R 140 may also be carried out according to a conventional method (for example, "Protective Groups 
15 in Organic Synthesis", 2nd Edition : T. W. Greene and P. G. M. Wuts, John Wtlley and Sons Inc., New York, p 379-385 
(1991)). 

[0073] When a compound of the formula 4-3 has an NH group, a substituent or a protecting group may be introduced 
to the NH group in the same manner as the conventional amino-modification method described above, if desired. 



20 



30 



[5] 



Ax-N=< + R 111 -N N— R - Ax-N=< ) 

SR H H y N-^ 

R 114 

2-10 20-1 20-2 



wherein Ax, R 111 , R 114 and R 120 are as defined above. 

[0074] A compound of the formula 20-2 of the present invention may be produced by reacting a compound of the 
formula 2-1 0 with a diamine derivative (20-1 ), which is known or can be produced according to a conventional method, 

35 if necessary, in the presence of a reaction support agent, if necessary, in an inert solvent at a reaction temperature of 
0 to 140 °C for 1 hour to 3 days. The reaction support agent includes, for example, silver nitrate, silver carbonate, 
mercury chloride, ammonium chloride, ammonium acetate, sodium acetate, acetic acid, oxalic acid, sodium hydroxide, 
sodium carbonate, sodium bicarbonate, 1 ,8-diazabicyclo[5.4.0)undec-7-ene, triethylamine : pyridine or a mixture there- 
of and the like. When a reaction support agent is liquid, the agent may be used as a solvent. The solvent includes, for 

40 example, water; acetonitrile; an alcohol such as methanol, ethanol, isopropanol and the like; an amide such as N,N- 
dimethylformamide and the like; an ether such as diethyl ether, terf-butyl methyl ether, tetrahydrofuran, dioxane and 
the like; an aromatic hydrocarbon such as benzene, toluene, chlorobenzene and the like; a chlorinated hydrocarbon 
such as methylene chloride, chloroform, carbon tetrachloride, 1 ,2-dichloroethane and the like; and a mixture thereof, 
etc. Preferable examples thereof are acetonitrile, acetonitrile-tetrahydrofuran, an alcohol and the like. 

45 [0075] When R 111 or R 114 in a compound of the formula 20-2 is a protecting group for NH group, deprotection thereof 
may be carried out in the same manner as above, if desired. 

[0076] When a compound of the formula 20-2 has an NH group, a substituent or a protecting group may be introduced 
to the NH group in the same manner as the conventional amino-modification method described above, if desired. 
[0077] The compounds of the formula 1 -1 or the formula 2-4 which are starting compounds in the method described 
50 above, are known or can be produced according to a conventional method. For example, the compounds can be 
produced by the method described below. 

(1) Method of producing a 3-aminoisothiazole 

55 [0078] An aminoisothiazole (5-3) may be produced by the methods described below. 
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20 



E-G R 5 E-G R 5 E-G R 5 



S' >-OR 150 S^~"V-NHR 121 S 4> — NHR 121 

. HN HN N 

5-1 5-2 5-3 

10 wherein R 150 is a lower alkyl group; E, G, R 5 and R 121 are as defined above. 

[0079] A desired 3-aminoisothiazole (5-3) may be produced by reacting a compound of the formula 5-1 with a com- 
pound represented by the formula: H 2 NR 121 according to a conventional method (Chem. Ber., 96, 944 (1963)). 




E-G. R 5 E-G R 5 E-G R 5 

d^CN 6^>-OR 150 syOR' 5Q 

5.4 HN HN 

5-5 5-1 



wherein E, G, R 5 and R 150 are as defined above. 

[0080] A compound of the formula 5-1 described above may be produced by reacting a ketonitrile compound (5-4), 
25 which is known or can be produced according to a conventional method (for example, JP-A-63-1 52368), with an acid 
in an alcohol represented by the formula: R 150 -OH according to a conventional method (for example, Org. Syn. Col. 
Vol. II, 284(1943)) to produce an imidic acid ester (5-5), followed by treating the ester (5-5) with hydrogen sulfide 
according to a conventional method (for example, Chem. Ber., 96, 944(1963)). 

30 

E-G R s E-G R S E-G R 5 E-G R 5 E-G R 5 E— G R S 

6^ ' 2r^=S &r5=NOH aT/^NR 151 sT^~ NHR 151 sTS~ NH 2 

35 5-11 ^ S ■ N. N 

5-12 5-13 5-14 5-15 5-16 

wherein R 151 is an acyl group; E, G and R 5 are as defined above. 

[0081] As an alternative method, a keto compound of the formula 5-11 may be converted to a3H-1 ,2-dithiole-3-thione 
40 derivative (5-12) according to a conventional method (for example, Tetrahedron Lett., 34, 7231 (1 993)). Then a desired 
3-aminoisothiazole (5-15) may be produced from the derivative according to a conventional method (for example, 
Liebigs Ann. Chem., 1977, 20). If desired, the 3-aminoisothiazole (5-15) may be converted to a compound of the formula 
5-16 according to a conventional de-acy!ation method (for example, T W. Greene and P. G. M. 
Wuts, "Protective Groups in Organic Synthesis", 2nd Ed., John Wiley and Sons, inc., p.349-356 (1991)). 



45 



50 



(2) Method of producing a 5-aminoisothiazole 
[0082] 



E-G R 5 E-G R 5 E-G R 5 E~G R 5 

>— < — - . .)=<... — -...M 




O CN H 2 N CN H 2 N V-NH 2 n(. %~ NH- 

S S 

6-3 



55 6-1 6-2 

wherein E, G and R 5 are as defined above. 
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[0083] A 5-aminoisothiazole (6-4) may be produced from a ketonitrile compound (6-1), which is known or can be 
produced according to a conventional method (for example, JP-A-63-152368), through a thioamide (6-3) according to 
a conventional method (for example, JPW-60-13749). Isothiazole formation methods are not restricted to the method 
described above, and an isothiazole may be produced according to a conventional method (for example, A. R. Katritzky 
et al., "Comprehensive Heterocyclic Chemistry" Vol.6, p.166-173 (1984)). 

(3) Method of producing a 3-amino-1 ,2,4-thiadiazole 

[0084] 



10 



15 



E^G 



yon 

S 

7-1 



NH 



150 



y — nh 2 



Ac— NH 

7-2 



E-G 

S ^ — NHAc 
HN 
7-3 



E-G 

7-4 



wherein Ac is acetyl; E, G and R 150 are as defined above. 
20 [0085] A 3-amino-1 ,2,4-thiadiazole (7-4) may be produced by reacting a thioic O-acid ester (7-1), which is known or 
can be produced according to a conventional method, with an acetylguanidine (7-2), followed by bromination and ring- 
closure reaction to the obtained compound of the formula 7-3 according to a conventional method (for example, Liebigs 
Ann. Chem., 1975, 1961). Methods using an unsubstituted guanidine in place of an acetylguanidine (7-2) (for example, 
Chem. Ber. 89, 1033 (1956)) are also applicable. 



25 



30 



35 



(4) Method of producing a 5-amino-1 ,2,4-thiadiazole 
[0086] 




E-G E-G 

/)— NHR 121 V N 

X-N N ; ^ — NHR 121 

8-5 S 
8-6 



wherein R 180 is a lower alkyl group; X is a halogen atom; E, G and R 121 are as defined above. 

[0087] A 5-amino-1 ,2,4-thiadiazole (8-6) may be produced by the method described below. A compound of the for- 
40 mula 8-3 can be produced by reacting an amide compound (8-1 ) in a dialkyl sulfate (8-2) at a reaction temperature of 
15 to 200 °C, followed by neutralization. Preferable examples of the dialkyl sulfate are dimethyl sulfate and the like. 
An amidine (8-4) can be produced by reacting the compound of the formula 8-3 with ammonium chloride or an amine 
represented by the formula: H 2 N-R 121 in an inert solvent at a reaction temperature of 0 to 1 00 °C . Preferable examples 
of the solvent are methanol, ethanol and the like. The desired 5-amino-1 ,2,4-thiadiazole (8-6) can be produced by 
45 reacting the amidine (8-4) according to a conventional method (for example, Bull. Chem. Soc. Jpn., 46, 1765(1973); 
Chem. Ber., 93, 397(1960); Chem. Ber., 87, 57(1954)) through a compound of the formula 8-5. 1 , 2,4-Th iadiazote for- 
mation methods are not restricted to the method described above, and a 1 ,2,4-thiadiazole may be produced according 
to conventional producing methods (for example, A. R. Katritzky et al., "Comprehensive Heterocyclic Chemistry" Vol. 
6, p.492-508 (1984)). 

so 

(5) Method of producing a 2-amino-1 ,3,4-thiadiazole 

[0088] A 2-amino-1 ,3,4-thiadiazole may be produced by the processes described below. 

55 
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E-G 



COR 
9-1 



190 



H 2 N 

H 2 NHN 
9-2 



E-G 

N, >-NH 2 
N 

9-3 



wherein R 190 is hydroxy group or a halogen atom: E and G are as defined above. 
w [0089] A desired 2-amino-1 ,3,4-thiadiazole (9-3) may be produced by reacting a compound of the formula 9-1 .which 
is known or can be produced according to a conventional method, with a thiosemicatbazide (9-2) according to a con- 
ventional method (for example, JP-A-58-135873; J. Pharm. Soc. Jpn., 72, 1536(1952)). 



15 



20 



E-G 



y~ NHNH 2 + PhCONCS 



9-11 



9-12 



E-G S 

- V-NHNH-X -~ 

O NHCOPh 
9-13 



E-G 

■ H 

9-3 



NH 2 



25 



wherein Ph is phenyl; E and G are as defined above. 

[0090] As an alternative method, a compound of the formula 9-11 , which is known or can be produced according to 
a conventional method, may be converted to a compound of the formula 9-13 by reaction with benzoyl isothiocyanate 
(9-12) in an inert solvent at a reaction temperature of 0 to 80 °C. Preferable solvents are chloroform, methylene chloride, 
1 ,2-dichloroethane and the like. The desired 2-amino-1 ,3,4-thiadizaole (9-3) may be produced by treating the com- 
pound (9-13) with sulfuric acid at a reaction temperature of 50 to 100 °C. 



30 



35 



E-G 



^ — NHNH 2 + ArOCN- 



9-21 



9-22 



E-G NH 

^ — NHNH — ^ 

S _ OAr 
9-23 



E-G 



9-3 



NH-p 



wherein Ar is an aryl group; E and G are as defined above. 

[0091] As a further alternative method, the desired 2-amino-1 ,3,4-thiadizaole (9-3) may be produced from a com- 
pound of the formula 9-21 or the formula 9-22, which is known or can be produced according to a conventional method, 
40 according to a conventional method (for example, Chem. Ber., 98, 1359 (1965)). 1 ,3,4-Thiadiazole formation methods 
are not restricted to the method described above, and a 1 ,3,4-thiadiazole may be produced according to conventional 
producing methods (for example, A. R. Katritzky et al., "Comprehensive Heterocyclic Chemistry" Vol.6, p. 568-575 
(1984)). 

45 (6) Method of producing a 3-aminopyrazole 
[0092] 



50 



55 



E-G 



E-G 



\ / + H 2 NNHR 

O CN 



10 



10-2 



N 



10-1 



,10 



10-3 



wherein E, G, R 5 and R 10 are as defined above. 
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[0093] A 2-aminopyrazole derivative (10-3) may be produced by reacting a cyanoketone (12-1), which is known or 
can be produced according to a conventional method (for example, JP-A-63-1 52368; Tetrahedron, 53, 1729 (1997)), 
with a hydrazine derivative (10-2) according to a conventional method (for example, Tetrahedron, 52, 7893 (1996)) in 
an inert solvent at a reaction temperature of 15 to 120 °C. Preferable solvents are methanol, ethanol, 1 ,4-dioxane, 
5 acetic acid and the like. Pyrazole formation methods are not restricted to the method described above, and a pyrazole 
may be produced according to conventional producing methods (for example, A. R. Katrilzky el ah, "Comprehensive 
Heterocyclic Chemistry" Vol.6, p. 273-291 (1984)). 



(7) Method of producing a 2-amino-1 ,3,4-oxadiazole 

10 

[0094] 



E-G E-G E-G 
15 NHNH 2 + XCN ► \ — NHNHCN )r9 

O 11-1 1,-2 O 11-3 N -N^ NH2 

11-4 

20 wherein E, G and X are as defined above. 

[0095] A 2-amino-1 ,3,4-oxadiazole (11-4) may be produced by reacting a compound of the formula 11-1 , which is 
known or can be produced according to a conventional method, with a cyanogen halide (11 -2) according to a conven- 
tional method (for example, DD 52668 [Chem. Abs., 68, 68996p(1968)]), followed by ring-closure reaction. Preferable 
example of the compound of the formula 11-2 is cyanogen bromide. 

25 1,3,4-Thiadiazole formation methods are not restricted to the method described above, and a 1 ,3,4-thiadiazole may 
be produced according to conventional producing methods (for example, A. R. Katritzky et al., "Comprehensive Het- 
erocyclic Chemistry" Vol.6, p. 440-445 (1984)). 



(8) Method of producing a 3-amino-1 ,2,4-triazole 

30 

[0096] 



35 



40 



E— G V 

\ OR 22o + " >=nh ^ rr*i 

? OR H 2 NHN %^ NH * 



E-G 



O 

12.1 12-2 



H 
12-3 



wherein H 220 \ s a lower alkyl group; E and G are as defined above. 

[0097] A 3-amino-1 ,2,4-triazole derivative (12-3) may be produced by reacting an ester (12-1) with an aminoguani- 
dine (12-2) in the presence of a base in an inert solvent at a reaction temperature of 15 to 110 °C according to a 
conventional method (for example, J. Med. Chem., 4^, 2985 (1998)). Preferable bases are sodium methoxide, sodium 
45 ethoxide, sodium hydroxide, potassium hydroxide and the like. Preferable solvents are alcohols such as methanol, 
ethanol, etc.; an ether such as tetrahydrofuran, 1 ,4-dioxane, etc.; water; and a mixture thereof. 



50 



55 



E-G SR 221 E-G NH E ~°\ 

)r-NHNH 2 + m *~ ^NHNH-^ — /T^ 

JT 2 HN^NHR 121 / NHR 121 r£ >~NHR 121 



9-11 12 _ 1t w 12 . 12 N 



H 

12-13 



wherein R 221 is a lower alkyl group; E, G and R 121 are as defined above. 

[0098] As an alternative method, a triazole (12-13) may be produced by reacting an acylhydrazine (9-11) with an S- 
alkylisothiourea derivative (12-1 1 ) according to a conventional method (for example, J. Med. Chem., 28, 1628 (1985)), 



21 

BNSDOCtD: <EP 1201 661 A1_l_> 



( 



10 



35 



40 



50 



EP 1 201 661 A1 

followed by ring-closure reaction by heating. 



E-G 

E-G E-G y N 
>=NH >=N \V_ 

R 180 O R 180 O CN %^ 

HQ R 10 

12-14 12-15 12-16 



wherein E, G, R 10 and R 180 are as defined above. 

[0099] As a further alternative method, triazoles may be produced according to a conventional method (for example, 
15 j. Org. Chem. 39, 1522 (1974)). An N-cyanoimidate can be produced by reacting an imidate hydrochloride with a 
cyanamide in an inert solvent at a reaction temperature of room temperature to 50 °C. Preferable examples of the 
solvent are methanol, ethanol and the like. The desired 3-amino-1 ,2,4-triazole derivative can be produced by reacting 
the N-cyanoimidate with a substituted hydrazine in an inert solvent at a reaction temperature of 0 °C to the boiling point 
of the solvent. Preferable of the solvent are methanol, ethanol and the like. 1 ,2,4-Triazole formation methods are not 
20 restricted to the method described above, and a 1 ,2,4-triazole may be produced according to conventional producing 
methods (for example, A. R. Katritzky et al., "Comprehensive Heterocyclic Chemistry" Vol.6, p. 761-784 (1984)). 
[0100] A substituent or a protecting group may be introduced to a NH group in the amino-heteroaromatic ring com- 
pound produced above in the same manner as the conventional amino-modif ication method described above, if desired. 

25 (9) Method of producing a 2-aminopyridine, 2-aminoamidine or 2-aminopyrazine 

[0101] 

so p r X N X E-G N X E-G N NH 2 

\sr * JJ XJ XJ 

16-1 16-2 16-5 16-8 



E-G 

ZnBr 



+ 



X^/N X - E-G N X E-G N NH 2 

li^N 



16-1 16-3 16-6 16-9 



45 ^ „ X N X E-G N X E-G^.N NH 2 

X.J — XI — - XJ 



E-G 

ZnBr 



N N N' 

16-1 16-4 16-7 16-10 



wherein X is chlorine atom or bromine atom; E and G are as defined above. 

[0102] A 2-aminopyridine derivative, 2-aminoamidine derivative or 2-aminopyrazine derivative may be produced by 
coupling reaction of a compound of the formula 16-1 with a 2,6-dihalopyridine (16-2), 2,6-dihalopyrimidine (16-3) or 
2,6-dihalopyradine (1 6-4) using a palladium catalyst (for example, tetrakis(triphenylphosphine)palladium) according to 
55 a conventional method (for example, WO 94/26715), followed by reaction with ammonia. 

[01 03] The compound of the present invention may be also produced, for example, by the methods described below, 
depending on the type of heteroaromatic rings. 
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[6] Method of producing a 3-guanidinoisothiazole 
[0104] 



E-G R 5 E-G R 5 

\ — ( NR 2 R 3 W( NR 2 R 3 



s V N "7< 4 * s ^ H ri 4 

10 HN R M NR 4 N R 'i NR 

13-1 13-2 

wherein E, G, R 1 , R 2 , R 3 , R 4 , R 5 and two broken lines are as defined above. 

15 [0105] A 3-guanidinoisothiazole (13-2) of the present invention maybe produced according to the method described 
below. The 3-guanidinoisothiazole can be produced by reacting a compound of the formula 1 3-1 with iodine or bromine 
in the presence of a base in an inert solvent at a reaction temperature of -20 to 80 °C. The solvent includes, for example, 
an alcohol such as methanol, ethanol, isopropanol and the like; an ester such as methyl acetate, ethyl acetate and the 
like; and a mixture thereof, etc. Preferable examples thereof are alcohols. The base includes sodium hydroxide, sodium 

20 carbonate, sodium bicarbonate, potassium hydroxide, potassium carbonate, 1 ,8-diazebicyclo[5.4.0]undec-7-ene, tri- 
ethylamine, pyridine, a mixture thereof and the like. Preferable example thereof is pyridine. 



25 
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S^"VoR 150 NR 2 R 3 * ^t~\-Uyi R * 

HN HNy< HN r1 NR 4 

5-1 R 7 1 NR 4 * 13-1 
13-3 



wherein E, G, R 1 , R 2 , R 3 , R 4 , R 5 , R 150 and two broken lines are as defined above. 

[0106] A compound of the formula 13-1 described above may be produced by reacting a compound of the formula 
5-1 produced by the method described above with a guanidine (13-3) in an inert solvent at a reaction temperature of 
35 0 to 110 °C. The solvent includes, for example, water; acetonitrile; an alcohol such as methanol, ethanol, isopropanol 
and the like; an amide such as N,N-dimethylformamide; an ether such as diethyl ether, ferf-butyl methyl ether, tetrah- 
hydrofuran, 1 ,4-dioxane and the like; an aromatic hydrocarbon such as benzene, toluene, chlorobenzene and the like; 
a chlorinated hydrocarbon such as methylene chloride, chloroform, carbon tetrachloride, 1 ,2-dichloroethane and the 
like; and a mixture thereof, etc. Preferable examples thereof are acetonitrile and alcohols. 



[7] Method of producing a 5-guanidino-1 ,2,4-thiadiazole 
[0107] 



E-G NR 2 R 3 E-G NR 2 R 3 E " G X 

HN R 'i NR X-N R 'i NR N / 



NR 2 R 3 



50 ~ R' NR 

14-1 14-2 14-3 K 

wherein E, G, X, R 1 , R 2 , R 3 , R 4 and two broken lines are as defined above. 

[0108] A 5-guanidino-1 ,2,4-thiadiazole (14-3) of the present invention may be produced by the methods described 
55 below. A compound of the formula 1 4-2 can be produced by reacting a compound of the formula 1 4-1 with a halogenation 
agent in an inert solvent at a reaction temperature of 0 to 30 °C. Preferable solvents are water, water-diethyl ether and 
the like. Preferable halogenation agents are sodium hypochlorite and sodium hypobromite. A desired 5-guanidino- 
1 ,2,4-thiadiazole (14-3) can be produced by reacting the compound of the formula 14-2 with a thiocyanate in an inert 
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solvent at a reaction temperature of 0 to 30 °C. Preferable solvents are alcohols such as methanol, ethanol and the 
like. Preferable thiocyanate is potassium thiocyanate. 



40 



45 



50 



-G E-G NR 2 R 3 



HN NR R HN R 'i NR 4 

8-3 HNy< 

R 'i NR 
R 13-3 



14-1 



wherein E, G, R 1 , R 2 , R 3 , R 4 , R 180 and two broken lines are as defined above. 
15 [0109] A compound of the formula 14-1 described above may be produced by the methods described below. The 
desired amidine (14-1) can be produced by reacting the compound of theformula 8-3 produced by the method described 
above with a guanidine derivative of the formula 13-3 in an inert solvent at a reaction temperature of 0 to 100 °C. 
Preferable solvents are alcohols such as methanol, ethanol and the like. 

[01 1 0] When a guanidino-heteroaromatic ring compound produced by the method described above has an NH group, 
20 a substituent or a protecting group may be introduced to the NH group in the same manner as the conventional amino- 
modification method described above, if desired. 

[01 1 1] When a compound described above having the partial structure; E has carbonyl group in the partial structure: 
E, a protecting group may be introduced to the carbonyl group, if desired. For example, the protecting groups described 
in "Protective Groups in Organic Synthesis", 2nd Edition, T. W. Greene and P. G. M. Wuts, John Willey and Sons Inc., 
25 New York, p 1 75-223 (1 991 ) can be used. Preferable examples thereof are non-cyclic acetals such as dimethyl acetal 
and the like; cyclic acetals such as 1 ,3-dioxane, 1 ,3-dioxolane and the like; thioacetals such as 1 ,3-dithiane and the 
like; oxime etc. Deprotection thereof can also be carried out, forexample, in the same manner as the methods described 
in the same literature. 

30 

Ar^-H 

HO^Ar^ 15-2 Ar* Ar^ 

T Br T Br 

35 O O 

15-1 15-3 



O O Ar^^^Ar 1 CO z H 

15-4 15-5 15-7 



Ar 2 > N .Ar^C0 2 R 

T 
O 

15-6 



150 



wherein Ar 1 is a benzene ring which may be substituted by one to four members optionally selected from the group 
consisting of fluorine atom, chlorine atom, iodine atom : nitro group, formyl group, acetyl group, cyano group, -R 17 , 
-OR 11 , -C0 2 R 29 and -CONR 30 R 31 , wherein R 17 , R 11 , R 29 , R 30 and R 31 are as defined above; 

Ar 2 is a benzene ring which may be substituted by one to four members optionally selected from the group consisting 
55 of fluorine atom, chlorine atom, iodine atom, -R 17 and -OR 11 , wherein R 17 and R 11 are as defined above; 

The ortho position of the carboxylic acid of the formula 1 -1 may be bonded to the compound of the formula 1 -2 through 
single bond, -O-, -S-, -SO- or -S0 2 -; 

R 123 and R 124 are independently hydrogen atom or a lower alkyl group; or 
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R 123 and R 124 may be taken together with the carbon atom attached thereto to form a substituted or unsubstituted 
hydrocarbon ring; 
R 150 is an alkyl group. 

[0112] An ester of the formula 15-6 or a carboxylic acid of the formula 15-7, which is a starting compound of the 

5 present invention, may be produced by the methods described below. A benzene derivative having a carboxy group 
and bromine atom (15-1) can be reacted according to a conventional acid-chloride formation method to produce an 
acid chloride, which can be reacted with a benzene derivative of the formula 15-2 according to a conventional 
Friedel-Crafts reaction (for example, R. C. Larock, "Comprehensive Organic Transformations", VCH Publishers, Inc., 
p. 703-708 (1 989)) to produce a benzophenone derivative (15-3). Then , the benzophenone derivative can be converted 

10 according to a conventional cyan o-substitut ion method (for example, Synthetic Communications, 1997, 27, 1199) to 
produce a compound of the formula 15-4, which can be subjected to hydration to produce a carboxylic acid (15-5). 
Subsequently, an acid chloride can be produced from the carboxylic acid (15-5) according to a conventional acid- 
chloride formation method, and next the acid chloride can be treated with diazomethane or trimethylsilyldiazomethane 
according to a conventional Arndt-Eistert synthetic method (for example, R . C. Larock, "Comprehensive Organic Trans- 

15 formations", VCH Publishers, Inc., p. 933 (1 9B9)) to produce a carboxylic acid (15-7; R 1 23 anc j Ri24 are hydrogen atoms) 
or an ester (15-6). Alternatively, the compound of the formula 15-7 can be produced by introducing alkyl group(s) to 
the ester (1 5-6) using a compound of the formula: X-R 123 , X-R 124 or X-R 123 -R 124 -X, wherein X is chlorine atom, bromine 
atom or iodine atom; R 123 and R 124 are as defined above, according to a conventional C-alkylation method. 
[01 1 3] Specific examples of compounds included in the present invention are the compounds described below. These 

20 compounds, however, are for exemplification, and the present invention is not limited to them. In the specific examples, 
the meanings of the abbreviations used are as follows: 

Me: methyl 
Et: ethyl 
25 Ph: phenyl 
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Table 18 



No. 40 



10 



15 



20 



25 



30 



35 



40 



45 
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No. 
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Me Me 
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Me Me 
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Examples 

[01 1 4] The present invention is explained below with examples and reference examples but is, of course, not limited 
by them. 

[0115] In the examples and the like, the meanings of the abbreviations used are as follows: 



THF 


: tetrahydrofuran 


DMSO 


dimethylsulfoxide 


DMF 


: dimethylformamide 


I PA 


: isopropylalcohol 


TFA 


: trifluoroacetic acid 


Et 


: ethyl 


Me 


: methyl 


Bu-t : 


terf-butyl 


Bz 


: benzoyl 


Boc : 


terf-butoxycarbonyl 


Example 1 



N'-{3-[1-(3-Benzoylphenyl)ethyl]-5-isothiazolyl}-N-methyl-4-morpholine carboximidamide hydrochloride 
[0116] 





[011 7] The desired compound was obtained from the compound obtained in Reference Example 4 and methylamine 
by the same procedure as in Example 7 and Example 6. 

1 H-NMR(300MHz, CDCI 3 ) 8 ppm: 1 .70(d,3H,J=6.6Hz), 3.15(br.s,3H), 3.48(br.s,4H), 3.70(br.s,4H), 4.29(q,1H, 
J=6.6Hz), 6.74(s,1H), 

7.38-7.52(m, 4H), 7.56-7.63(m,2H), 7.7(br.s,1 H), 7.75-7.80(m,2H), 
9.52(br.s,1H), 11 .55(br.s,1 H). 

Example 2 

Phenyl-(3-{1 -[5-(tetrahydro-2(1 H)-pyrimidinylideneamino)-3-isothtazolyl] ethyl}phenyl)methanone hydrochloride 
[0118] 





[0119] The desired compound was obtained from the compound obtained in Reference Example 3 by the same 
procedure as in Example 1 5 and Example 6. 

1 H-NMR(300MHz, CDCI 3 ) 8 ppm: 1 .67(d,3H,J=7.2Hz), 1 .98(br.s,2H), 3.45(br.s,4H), 4.27(q,1 H,J=7.2Hz), 6.84(s, 
1H), 7.36-7.41 (m,1H), 

7.46-7.65(m,6H), 7.75-7.77(m,2H), 7.91 (br.s,2H), 11 .44(br.s,1 H). 
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Example 3 

N'-{3-[1-(3-Benzoylphenyl)ethyl]-5-isotN^ hydrochloride 
5 [0120] 



10 




15 [0121] The compound (4.00 g) obtained in Reference Example 5 was dissolved in morphotine (40 mL) l and the 
solution was stirred at 1 00 °C for 30 min. Morpholine was removed by an evaporator, after which chloroform was added 
to the resulting residue. The mixture was washed with water, dried and concentrated by an evaporator. The resulting 
residue was purified with a silica gel column chromatography (chloroform; chloroform/methanol = 96/4) to obtain a 
guanidine (3.78 g). The guanidine was treated with TFA to remove the acetal-protecting group, followed by treatment 

20 with 4N-HCI/dioxane in ethanol to obtain the desired compound (2.95 g). 

1 H-NMR(300MHz, CDCI 3 ) 8 ppm: 1 .72(d,3H,J=7.2Hz), 3.07(br.s,6H), 3.54(br.s,4H), 3.87(br.s,4H), 4.37(q,1H, 
J=7.2Hz), 6.91 (s,1H), 

7.38-7.54(m,4H), 7.56-7.64(m,2H), 7.71 (br.s,1 H), 7.76-7.81 (m,2H). 
25 Example 4 



N'-{5-[1-(2-Fluoro[1,1'-biphenyl]-4-yl)ethyl]-1 ^^-oxadiazol^-yll^-morpholinecarboximidamide 
[0122] 

30 




[0123] Under a nitrogen atmosphere, a mixture of lithium amide (199 mg), toluene (5 mL) and ferf-butanol (2.5 g) 
was kept at 80 °C for 30 min, and nitrogen gas was passed through the reaction vessel at 80 °Cfor 30 min. The mixture 

40 was cooled to room temperature, and a mixture of the compound (1 .23 g) obtained in Reference Example 6, toluene 
(5 mL), cyanomorpholine (486 mg) and terf-butanol (1 g) was added dropwise thereto. The mixture was stirred at 80 
°C for 3 hours. 5% Brine was added thereto, and the mixture was extracted with chloroform and the resulting organic 
layer was concentrated under reduced pressure. The starting material (369 mg) was recovered by crystallization in 
chloroform from the mixture. The mother liquid was concentrated under reduced pressure, followed by crystallization 

45 in ethanol/water to obtain the desired compound (839 mg). 

1 H-NMR(300MHz, CDCl 3 ) 5 ppm: 1.74(d, 3H, J=7.2Hz), 3.51-3.54(m, 4H), 3.72-3.75(m, 4H), 4.25(q, 1H, 
J=7.2Hz), 6.97(br-s, 2H), 7.10-7.1 8(m, 2H), 7.33-7.46(m, 4H), 7.50-7.53(m, 2H) 

IR(KBr)[crrr 1 ]: 3364, 3204, 2978, 2863, 1652, 1583, 1537, 1499, 1485, 1451, 1422, 1377, 1292, 1271, 1227, 
1161, 1121 
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Example 5 

N'-(5-{1-[3-(2-Phenyl-1 ,3-dioxolan-2-yQphenyl]ethyl}-1 .S^-oxadiazol^-yQ^-morpholinecarboximidamide 
5 [0124] 



10 




15 [0125] Under a nitrogen atmosphere, a mixture of terf-butanol (1 .48 g) and toluene (5 ml_) was added dropwise to 
a mixture of lithium amide (459 mg) and toluene (15 mL) at 80 °C, and nitrogen gas was passed through the reaction 
vessel at 80 °C for 30 min. To this mixture was added dropwise a toluene solution (15 mL) of the compound (3.37 g) 
obtained in Reference Example 7 and cyanomorpholine (1.12 g), which taking 40 min, and stirred at 80 °C for 5 hours. 
Water was added thereto, and the mixture was extracted with chloroform. The resulting organic layer was washed with 

20 water, dried and concentrated under reduced pressure The resulting residue was purified with a silica gel column 
chromatography (chloroform/methanol = 50/1) to obtain the desired compound (2.69 g, white amorphous form). 

1H-NMR(270MHz, CDCI 3 ) 5 ppm: 1.68(d, 3H, J=7.3Hz), 3.49-3.52(m, 4H), 3.71-3.74(m, 4H), 4.04(s, 4H), 4.20 
(q. 1H, J=7.3Hz), 6.95(br-s, 2H), 7.23-7.36(m, 6H), 7.48-7.51 (m, 3H) 

25 Example 6 

N'-{5-[1 -(3-Benzoylphenyl)ethylH ,3,4-oxadiazol-2-yl}-4-morpholine carboximidamide hydrochloride 
[0126] 



35 




[0127] Under a nitrogen atmosphere, the compound (2.53 g) obtained in Example 5 was dissolved in TFA (10 mL), 
40 and water (2 mL) was added thereto and stirred for 1 day. The mixture was concentrated under reduced pressure. 

Toluene was added to the residue, followed by concentration, which operation was repeated twice. The resulting residue 

was purified with a silica gel column chromatography (chloroform/methanol = 100/1) to give a crude compound (1 .89 

g), which was treated with 1 N-HCI/ether to obtain the desired compound (1 .48 g). 

1 H-NMR(300MHz, CD 3 OD) S ppm: 1 .71 (d, 3H, J=7.2Hz), 3.59-3.62(m, 4H), 3.68(m, 4H), 4.39(q, 1 H, J=7.2Hz), 
45 7.51 -7.56(m, 3H), 7.63-7.71 (m, 3H), 7.76-7..79(m, 3H) 



50 



55 
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Example 7 

N-Methyl-N'-(5-{1-[3-(2-phenyl-1 ,3-dioxolan-2-yl)phenyl]ethyl}-1 ,3,4-oxadiazol-2-yl)-4-morpholinecarboxirriidamide 



[0128] 



10 




SMe 



Me 



*5 [01 29] Under a nitrogen atmosphere, the compound (2.94 g) obtained in Reference Example 9 was dissolved in THF 
(12 mL), and 40% aqueous methylamine solution (7.11 g) was added thereto and stirred at 80 °C for 5 hours. The 
mixture was concentrated under reduced pressure, and toluene was added thereto. The mixture was concentrated to 
obtain the desired compound (2.83 g, yellow liquid). 

1 H-NMR(270MHz, CDCI 3 ) 5 ppm: 1.68(d, 3H, J=7.2Hz), 2.96(d, 3H, J=5.0Hz), 3.33-3.37(m, 4H), 3.73-3.76(m f 

20 4H) ( 4.05(s, 4H), 4.21 (q, 1H, J=7.2Hz), 7.16-7.37(m, 6H), 7.48-7.51 (m, 3H), 8.39(br-d, 1H, J=5.0Hz) 

Example 8 



25 



N'-{5-[1-(3-Benzoylphenyl)ethyl]-1 ,3,4-oxadiazol-2-yl}-N-methyl-4-morpholinecarboximidamide hydrochloride 
[0130] 



30 



35 



40 



45 




HN 



Me 



y—f-o N. ^— N N^i 




Me 

HN' Me 

%^ n ^O HCI 



[0131] The desired compound was obtained from the compound obtained in Example 7 by the same procedure as 
in Example 6. 

1 H-NMR(300MHz, CD 3 OD) 5 ppm: 1 .70(d, 3H, J=7.2Hz), 2.78(s, 3H), 3.40-3.36(m, 4H), 3.54-3.60(m, 4H), 4.37 
(q, 1H, J=7.2Hz), 7.51-7. 58(m, 3H), 7.62-7.68(m, 3H), 7.76-7 ,79(m, 3H) 

Example 9 

N,N-Dimethyl-N'-(5-{1 -|"3-(2-phenyl-1 ,3-dioxolan-2-yl)phenyl]ethy)}-1 ,3,4-oxadiazol-2-yl)- 
4-morpholinecarboximidamide 

[0132] 



50 



55 




Me. Me 
N 



<0 . N Oo 



[0133] The desired compound was obtained from the compound obtained in Reference Example 9 and dimethyl- 
amine by the same procedure as in Example 7. 

1 H-NMR(270MHz, CDCI 3 ) 5 ppm: 1.68(d, 3H, J=6.9Hz), 2.76(s, 6H), 3.23-3.26(m, 4H), 3.65-3.68(m, 4H), 4.03 
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(s, 4H), 4.17(q, 1H, J=6.9Hz), 7.24-7 .36(m, 6H), 7.46-7 .50(m t 3H) 
Example 10 

N'-{5-[1-(3-Benzoylphenyl)ethyl}-1 ^^-oxadiazol^-ylj-N^-dimethyM-morpholinecarboximidamide hydrochloride 
[0134] 



10 



15 



Me. Me 
N 




Me. .Me 
N 



HCI 



20 



[0135] The desired compound was obtained from the compound obtained in Example 9 by the same procedure as 
in Example 6. 

1 H-NMR(300MHz, CD 3 OD) 5 ppm: 1 .75(d. 3H, J=7.2Hz), 2.96(s, 6H), 3.29-3.34(m, 4H), 3.56-3.63(m, 4H), 4.45 
(q, 1H, J=7.2Hz), 7.51-7.60(171, 3H), 7.64-7.72(m, 3H), 7.77-7.81 (m, 3H) 



Example 1 1 

25 N-(2-Hydroxyethyl)-N'-(5-{1-^ 
4-moroholinecarboximidamide 

[0136] 



30 



35 




SMe 



~ o 




[01 37] The desired compound was obtained from the compound obtained in Reference Example 9 and ethanolamine 
by the same procedure as in Example 7. 

1 H-NMR(270MHz, CDCI 3 ) 5 ppm: 1 .69(d, 3H, J=7.2Hz), 3.31-3.36(m, 2H), 3.43-3.46(m, 4H), 3.71-3.75(171, 6H), 
40 4.05(s, 4H), 4.20(q, 1H, J=7.2Hz), 6.47-7.47(m, 1H), 7.22-7.38(m, 6H), 7.47-7.52(m, 3H) 

Example 12 

N'-{5-[1-(3-Benzoylphenyl)ethyl]-1 ,3,4-oxadiazol-2-yl}-N-(2-hydroxyethyl)-4-morphonnecarboximidamide 
45 hydrochloride 

[0138] 



50 



55 




HN' 
°N ..A. 



.OH 



HCI 



[0139] The desired compound was obtained from the compound obtained in Example 1 1 by the same procedure as 
in Example 6. 
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1 H-NMR(300MHz, CD 3 OD) 5 1.70(d, 3H, J=7.2Hz), 3.25-3.44(m, 6H), 3.51-3.63(m, 6H), 4.36(q, 1H, J=7.2Hz), 
7.51-7.58(m, 3H), 7.62-7.71 (m, 3H), 7.77-7.79(m, 3H) 

Example 13 

5 

N-(2-lmidazolidinylidene)-5-{1 -[3-(2-phenyl-1 > 3-dioxolan-2-yl)phenyl] elhyl}-1 ,3,4-oxadiazol-2-amine 
[0140] 

10 



15 




[0141] The compound (2.97 g) obtained in Reference Example 8 was dissolved in THF (300 mL), and a THF solution 
(5 mL) of ethylenediamine (404 mg) was added thereto and stirred at room temperature for 13 hours. The mixture was 
20 concentrated under reduced pressure. The resulting residue was purified with a silica gel column chromatography 
(chloroform/methanol = 1/0 - 100/1 - 50/1) to obtain the desired compound (2.46 g, 90%, white amorphous form). 

1 H-NMR(300MHz, CDCI 3 ) 6 ppm: 1 .67(d, 3H, J=7.2Hz), 4.04(br-s, 4H), 4.20(q, 1 H, J=7.2Hz), 7.22-7.36(m, 6H), 
7.47-7.50(m, 3H) 

25 Example 14 

(3-{1-f5-(2-lmidazolidinylideneamino)-1 ,3,4-oxadiazol-2-yriethyl}phenyl) ( phenyl)methanone hydrochloride 
[0142] 

30 



35 




[0143] The desired compound was obtained from the compound obtained in Example 1 3 by the same procedure as 
40 jn Example 6. 

1H-NMR(300MHz, d 6 -DMSO) 5 ppm: 1 .61 (d, 3H, J=7.1 Hz), 3.59(s, 4H), 4.47(q, 1 H, J=7.1 Hz), 7.52-7.74(m, 9H), 
8.04(br-s, 2H) 

Example 15 

45 

5-{1-[3-(2-Phenyl-1,3-dioxolan-2-yl)pheny^^ 
[0144] 

50 



55 




[0145] The desired compound was obtained from the compound obtained in Reference Example 8 and 1 ,3-diami- 
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nopropane by the same procedure as in Example 13. 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .66(d, 3H, J=7.2Hz), 1.73-1 .81 (m, 2H), 3.22(br-s, 4H), 4.03(s, 4H), 4.1 6(q, 
1H, J=7.2Hz), 7.17-7.34(m, 6H), 7.47-7.50(m, 3H) 

Example 16 

Phenyl(3-{1 -[5-(tetrahydro-2(1 H)-pyhmidinylideneamino)-1 ,3,4<>xadiazol-2-yl]ethyl}phenyl)metrianone hydrochloride 
[0146] 




[0147] The desired compound was obtained from the compound obtained in Example 1 5 by the same procedure as 
in Example 6. 

1 H-NMR(300MHz, d 6 -DMSO) 5 ppm: 1.61(d, 3H, J=7.2Hz), 1 .77-1 .87(m, 2H), 3.28-3.36(m, 4H), 4.50(q, 1H, 
J=7.2Hz), 7.54-7.74(m, 9H), 8,48(br-s, 2H) 

Example 1 7 

2-f(5-{1 -[3-(2-Phenyl-1 ,3-dioxolan-2-yl)phenyl]ethyl}-1 ,3,4-oxadiazol-2-yl) imino]hexahydro-5-pyrimidinol 
[0148] 




[01 49] The desired compound was obtained from the compound obtained in Reference Example 8 and 1 ,3-diamino- 
2-propanol by the same procedure as in Example 13. 

1H-NMR(300MHz, d 6 -DMSO) 5 ppm: 1 .52(d, 3H, J=7.2Hz), 3.08-3.1 8(m, 2H), 3.29-3.38(m, 2H), 3.96(br-s, 5H), 
4.23(q, 1H, J=7.2Hz), 5.19(d, 1H, J=3.7Hz), 7.15-7.18(m f 1H), 7.?5-7.36(m, 5H), 7.40-7.43(m, 3H), 7.72(br-s, 2H) 

Example 18 

[3-(1-{5-[(5-Hydroxytetrahydro-2(1H)-pyrimidinylidene)amino]-1 ^^-oxadiazol^-yljethyOphenylKphenyOmethanone 
hydrochloride 

[0150] 




[0151] The desired compound was obtained from the compound obtained in Example 1 7 by the same procedure as 
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in Example 6. 

1 H-NMR(300MHz, d 6 -DMSO) 6 ppm: 1.61(d, 3H, J=7.3Hz), 3.19-3.38(171, 4H). 4.01-4.07(m, 1H), 4.50(q, 1H, 
J=7.3Hz), 7.54-7. 74(m, 9H), 8.41 (br-s, 2H) 

Example 19 

N-Methyl-N'-(5-{1 -[3-(2-phenyl-1 ,3-dioxolan-2-yQphenyl]ethyl}-1 ,3,4-oxadiazol-2-yl)- 
4-thiomorpholinecarboximidamide 



10 [0152] 



15 



20 



25 



[01 53] The desired compound was obtained from the compound obtained in Reference Example 1 0 and methylamine 
by the same procedure as in Example 7. 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .68(d, 3H, J=7.2Hz), 2.68-2.72(m,-4H), 2.93(d; 3H, J=5.0Hz), 3.59-3.63(m, 
4H), 4.05(s, 4H), 4.21 (q, 1H, J=7.2Hz), 7.21-7.37(m, 6H), 7.48-7.51 (m, 3H), 8.33-8.41 (m, 1H) 



Example 20 

N'-{5-[1-(3-Benzoylphenyl)ethyl]-1 3 3,4-oxadiazol-2-yl}-N-methyl-44hiomoroholinecarboximidamide hydrochloride 
30 [0154] 



35 




HN 



Me 




Me 



HC! 



40 [0155] The desired compound was obtained from the compound obtained in Example 1 9 by the same procedure as 
in Example 6. 

1H-NMR(400MHz, d 6 -DMSO) 5 ppm: 1.55(8, 3H, J=7.1Hz), 2.58-2.59(m, 4H), 2.63(d, 3H, J=4.4Hz), 3.68-3.70 
(q, 1H, J=7.1Hz), 7.50-7.55(m, 3H), 7.60-7.70(m, 6H), 8.80(br, 1H) 

45 Example 21 



N,N-Dimethyl-N'-(5-{1 -[3-(2-phenyl-1 ,3-dioxolan-2-yl)phenyl]ethyl}-1 t 3,4-oxadiazol-2-yl)- 
4-thiomorpholinecarboximidamide 



so [0156] 
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[0157] The desired compound was obtained from the compound obtained in Reference Example 10 and dimethyl- 
amine by the same procedure as in Example 7. 

1 H-NMR(300MHz, CDCI 3 ) 8 ppm: 1 .69(d, 3H, J=7.2Hz), 2.59(m, 4H), 2.76(s, 6H), 3.45-3.48(m, 4H), 4.03(s, 4H), 
4.20(q, 1H, J=7.2Hz), 7.22-7.37(m, 6H), 7.47-7. 50(m, 3H) 

Example 22 

IM'-{5-[1-(3-Benzoylphenyl)ethyl]-1 ,3,4-oxadiazol-2-yl}-N,N-dimethyl-4-thiomorpholinecarboximidamide hydrochloride 
[0158] 




Me^.Me 
N 




Me^. 1# Me 
N 



[0159] The desired compound was obtained from the compound obtained in Example 21 by the same procedure as 
in Example 6. 

1 H-NMR(400MHz, d 6 -DMSO) 5 ppm: 1 .63(d, 3H, J=7.1Hz), 2.61-2.63(m, 4H), 2.87(s, 6H), 3.42(br, 4H), 4.53(q f 
1H, J=7.1Hz), 7.54-7.59(m, 3H), 7.64-7.74(m, 6H) 

Example 23 

N-(2-Hydroxyethyl)-N'-(5-{1-[3-(2-phenyl-1 1 3-dioxolan-2-yl)phenyl]ethyl}-1,3,4-oxadiazol-2-y 
4-thiomorpholinecarboximidamide 

[0160] 



Me 




SMe 




HN' 



[0161] The desired compound was obtained from the compound obtained in Reference Example 10 and eth- 
anolamine by the same procedure as in Example 7. 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .69(d, 3H, J=7.2Hz), 2.67-2. 70(m, 4H), 3.28-3.31 (m, 4H), 3.68-3.76(m, 
4H+2H), 4.05(s,4H), 4.20(q, 1H, J=7.2Hz), 6.82-6.88(m, 1H), 7.21-7.37(m, 6H), 7.49-7.52(m, 3H) 

Example 24 

N'-{5-[1-(3-Benzoylphenyl)ethyl]-1 ,3,4-oxadiazol-2-yl}-N-(2-hydroxvethyl)-4-thiomorpholinecarboximidamide 
hydrochloride 

[0162] 



Me 





HN" 

.A 
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[0163] The desired compound was obtained from the compound obtained in Example 23 by the same procedure as 
in Example 6. 

1 H-NMR(400MHz, d 6 -DMSO) 5 ppm: 1 .59(d, 3H, J=7.1Hz), 2.61-2.62(m ; 4H), 3.12-3.1 8(m, 2H), 3.43(t, 2H, 
J=5.5Hz), 3.70-3. 71 (m, 4H),4.46(q, 1H, 7.1Hz), 7.54-7.58(m, 3H), 7.64-7.74(m, 6H), 8.70(br, 1H) 

Example 25 



N'-{5-[1 -(3-Benzoylphenyl)ethyl]-1 } 3,4-oxadiazol-2-yl}-N-methyl-4-thiomorpholinecarboximidamide 1 ,1 -dioxide 
hydrochloride 

[0164] 



10 
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[0165] The desired compound was obtained from the compound obtained in Example 1 9 by the same procedure as 
in Example 27. 

1 H-NMR(400MHz, d 6 -DMSO) 6 ppm: 1 .60(d, 3H, J=7.2Hz), 2.69(d, 3H, J=4.4Hz), 3.32(br, 4H), 3.91 (br, 4H), 4.48 
(q, 1H, J=7.1Hz), 7.56-7.59(m, 3H), 7.65-7.74(m, 6H), 9.09(br, 1H) 

Example 26 

N'-{5-[1 -(3-Benzoylphenyl)ethyl]-1 .S^-oxadiazol^-ylt-N^-dimethyl^-thiomorpholinecarboximidamide 1 ,1 -dioxide 
hydrochloride 

[0166] 



35 



40 



45 



50 




Me. ,.Me 
N 




Me Nu ,Me 
N 



O I 



[0167] The desired compound was obtained from the compound obtained in Example 21 by the same procedure as 
in Example 27. 

1H-NMR(400MHz, d 6 -DMSO) 5 ppm: 1 ,62(d, 3H, J=7.2H), 2.87(s, 6H), 3.27(br, 4H), 3.65(br, 4H), 4.51 (q, 1H, 
J=7.1 Hz), 7.54-7.58(m, 3H), 7.63(m, 6H) 

Example 27 

N'-{5-[1-(3-Benzoylphenyl)ethyl]-1,3,4-oxadiazo)-2^ 
1,1 -dioxide hydrochloride 

[0168] 



55 




HN^° H 

o V 

"L^ N 7^ HCI 

k^so 2 
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[0169] Under a nitrogen atmosphere, the compound (2.08 g) obtained in Example 23 was dissolved in methanol (35 
mL), and an aqueous solution (1 5 mL) of OXONE (3.26 g) was added dropwise thereto, which taking 5 min and stirred 
at room temperature for 3.5 hours. Water was added thereto and the mixture was extracted with chloroform, washed 
with 5% brine, dried and concentrated under reduced pressure. The resulting residue was dissolved in TFA (10 mL) 

5 and water (0.5 mL) was added thereto at 0 °C and stirred at room temperature for 30 min. The mixture was concentrated 
under reduced pressure, and chloroform was added thereto, followed by neutralization with an aqueous saturated 
sodium bicarbonate. The organic layer was washed with 5% brine, dried, and concentrated under reduced pressure. 
The residue was purified with a silica gel column chromatography (chloroform/methanol = 1/0- 1 00/1 - 50/1) to give a 
crude compound (2.01 g, 99% : white amorphous form), which was treated with 1 N-HCI/ether to obtain the desired 

10 compound (1 .99 g, 92%, white crystals). 

1 H-NMR(400MHz, d 6 -DMSO) 8 ppm: 1 .60(d, 3H t J=7.2Hz), 3.12-3.23(m, 2H), 3.29(br, 4H), 3.45(t, 2H, J=5.5Hz), 
3.88(br, 4H),4.47(q, 1H, J=7.1Hz), 7.55-7.58(m, 3H), 7.64-7.75(m, 6H), 8.90(br, 1H) 

Example 28 

15 

N'-p-fS-Benzoyl^-methylbenzylH ,3 t 4-oxadiazol-2-yl1-4-morpholine carboximidamide 
[0170] 

20 



Me Me 



25 




[0171] Under a nitrogen atmosphere, a toluene solution (2 mL) of terf-butanol (51 mg) was added dropwise to a 
toluene solution (2 mL) of lithium amide (16 mg) at 80 °C. To this mixture was added dropwise a toluene suspension 

30 (3 mL) of the compound (0.10 g) obtained in Reference Example 16 and cyanomorphotine (38 mg), and stirred for 3 
hours. After cooling to room temperature, the mixture was added to water (20 mL), and the mixture was extracted with 
ethyl acetate (20 mL). The organic layer was washed with a saturated brine, dried over sodium sulfate and concentrated 
under reduced pressure The resulting residue was purified with a silica gel column chromatography (chloroform/meth- 
anol = 20/1) to obtain the desired compound (78 mg). 

35 iH-NMR(300MHz, CDCI 3 ) 8 ppm: 2.46 (s, 3H), 3.52 (t, 4H, J=5.0 Hz), 3.73 (t, 4H, J=5.0 Hz), 4.11 (s, 2H), 6.96 

(brs, 2H), 7.28 (d, 1H, J=7.0 Hz), 7.44-7.63 (m, 4H), 7.74-7.79 (m, 3H). 

Example 29 

40 N-[Di(4-morpholinyl)methylene]-5-[1 -(2-fluoro[1 ,1'-biphenyl]-4-yl)ethyl]-1 ,3,4-thiadiazol-2-amine hydrochloride 
[0172] 



45 



50 




[0173] The desired compound was obtained from the compound obtained in Reference Example 1 9 and morpholine 
by the same procedure as in Example 42. 
55 1 H-NMR(300MHz, CDCI 3 ) 8 ppm: 1.81(d, 3H, J=7.2Hz), 3.55(br, 8H), 3.88(br, 8H), 4.46(q, 1H, J=7.2Hz), 

7.06-7.1 8(m, 2H), 7.34 : 7.56(m, 6H) 
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Example 30 

IM'-{5-[1-(2-Fluoro[1 ,1'-biphenyl]-4-yf)ethyl]-1 .S.^hiadiazol^-yll^N^-dimethyl-^morpholinecarboximidamide 
hydrochloride 

[0174] 




[0175] The desired compound was obtained from the compound obtained in Reference Example 19 and dimethyl- 
amine by the same procedure as in Example 42. 

1H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .80(d, 3H, J=7.2Hz), 2.99(s, 6H), 3.38-3.48(m, 4H), 3.77-3.84(m, 4H), 4.47 
(q, 1H, J=7.2Hz), 7.08-7.1 9(m, 2H), 7.33-7.56(m, 6H) 

Example 31 

N'-jS-tl-te-Fluorotl.l'-bipheny 
4-morpholinecarboximidamide 

[0176] 




[0177] The desired compound was obtained from the compound obtained in Reference Example 19 and 4-(2-ami- 
noethy!)morpholine by the same procedure as in Example 39. 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .78(d, 3H, J=7.2Hz), 2.41-2.48(m, 4H), 2.54(t, 2H, J=6.3Hz), 3.30(brq, 2H, 
J=6.3Hz), 3.33-3,40(m, 4H), 3.63-3.76(m, 8H), 4.46(q, 1 H, J=7.2Hz), 7.08-7.20(m, 2H), 7.35-7.54(m, 6H), 8.74(br, 1 H) 

Example 32 

N-{5-[1 -(2-Fluoro[1 ,1 '-biphenyl]-4-yl)ethyl]-1 ,3,4-thiadiazo}-2-yl}-N-tetrahvdro-2(1 H)-pyrimidinylideneamine 
[0178] 




[0179] The desired compound was obtained from the compound obtained in Reference Example 18 and 1,3-diami- 
nopropane by the same procedure as in Example 44. 

1H-NMR(300MHZ, CDCI 3 ) 5 ppm: 1 .76(d, 3H, J=7.2Hz), 1.95(m, 1H), 3.37-3.44(m, 4H), 4.39(q. 1H, J=7.2Hz), 
7.08-7.1 8(m, 2H), 7.32-7.55(m, 6H) 
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Example 33 

N-(1,3-Dimethyl-2-imidazolidinvlidene)-N-{5^^ , 3,4-th iadiazol-2-yl}amine 

5 [0180] 



10 




15 [0181] The desired compound was obtained from the compound obtained in Reference Example 18 and N,N'-dimeth- 
ylethylenediamine by the same procedure as in Example 44. 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .77(6, 3H, J=7.2Hz), 2.83(s, 6H), 3.46(s, 4H), 4.45(q, 1 H, J=7.2Hz), 7.1 0-7.21 
(m, 2H), 7.32-7.57(m ( 6H) 

20 Example 34 

5-[1 -(2-Fluoro[1 . 1 '-biphenyl]-4-yl)ethyl]-N-(2-imidazolidinylidene)-1 ,3 ; 4-thiadiazol-2-amine 
[0182] 



30 




[0183] The desired compound was obtained from the compound obtained in Reference Example 18 and ethylene- 
diamine by the same procedure as in Example 44. 
35 1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 :77(d, 3H, J=7.2Hz), 3.69(br, 4H), 4.43(q, 1H, J=7.2Hz), 7.08-7.1 8(m, 2H), 

7.32-7.55(m, 6H) 

Example 35 

40 2-({5-[1-(2-Fluoro[1 ,1 '-biphenyl]-4-yl)ethyn-1 ,3,4-thiadiazol-2-yl}imino) hexahydro-5-pyrimidinol 
[0184] 



45 




[01 85] The desired compound was obtained from the compound obtained in Reference Example 1 8 and 1 ,3-diamino- 
2-hydroxypropane by the same procedure as in Example 44. 

1 H-NMR (300MHz, d 6 -DMSO) 8 ppmii.esfd, 3H, J=7.2Hz), 3.07-3. 17(m, 2H), 3.28-3.37(m, 2H), 3.94(m, 1H), 
4.46(q, 1H, J=7.2Hz) 3 5.18(d, 1H, J=3.5Hz), 7.18-7.26(m, 2H), 7.35-7.55(m, 6H), 8.06(br, 2H) 
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Example 36 

N , -{5-[1-(2-Fluoro[1,1 , 'biphenyl]-4>yl)ethyi]-1 .a^^hiadiazol-Z-yll^-morpholinecarboximidamide hydrochloride 
5 [0186] 



10 




[0187] A THF solution (50 ml_) of the compound (2 g) obtained in Reference Example 17 was added to a THF 
15 suspension (1 0 mL) of 60% NaH (0.54 g) at 0 °C. Fifteen minutes later, cyanomorpholine (0.98 mL) was added thereto 
and stirred for 1 hour. After warmed to room temperature, the mixture was stirred overnight. Water was added thereto 
and the mixture was extracted with ethyl acetate. The organic layer was washed with water and dried. The solvent was 
evaporated under reduced pressure. The residue was purified with a silica gel column chromatography to give a crude 
compound (1.7 g), which was dissolverd in dioxane (15 mL) and treated with 4N-HCI/dioxane to obtain the desired 
20 compound (1.1 g). 

Melting points: 199 - 202 °C 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1.79(d, 3H, J=7.2Hz), 3.78-3. 89(m, 8H), 4.51 (q, 1H, J=7.2Hz), 7.04-7.1 6(m, 
2H), 7.33-7.53(m, 6H) 

IR(KBr)[cnr 1 ]: 3440, 3215, 3096, 2856, 1652, 1620, 1540, 1471, 1120, 698 
25 Elementary analysis(%) : Calculated: C, 51 .31 ; H, 5.17; N, 15.63; CI, 7.91, Found: C, 56.30; H, 5.21, N, 15.72; 

CI, 8.11 

Example 37 

30 N'-{5-[1 -(3-Benzoylphenyl)ethyt]-1 ,3,4-thiadiazol-2-yl}-4-morpholine carboximidamide 
[0188] 



35 




[0189] A THF solution (15 mL) of the compound (2 g) obtained in Reference Example 22 was added to a THF 
suspension (20 mL) of 60% NaH (0.54 g) at 0 °C. Thirty minutes later, cyanomorpholine (0.99 mL) was added thereto 
and stirred for 30 min. After warmed to room temperature, the mixture was stirred for 2 days. Water was added thereto 
45 and the mixture was extracted with ethyl acetate. The organic layer was washed with water and dried. The solvent was 
evaporated under reduced pressure. The residue was purified with a silica gel column chromatography to give a crude 
compound (2.0 g), which was recystallized in I PA to obtain the desired compound (1 .5 g). 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1.78(d, 3H, J-7.2HZ), 3.47-3.55(m, 4H), 3.70-3.78(m, 4H), 4.47(q, 1H, 
J=7.2Hz), 7.39-7.69(m, 6H), 7.76-7.82(m, 3H) 
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Example 38 

N-Cyano-N , -{3-[1'(2"fluorQ[1,1'-biphenyl]-4-yl)ethyl]"1 ^^-thiadiazol-S-yll^-morpholinecarboximidamide 
5 [0190] 



10 




15 [0191] The compound (2 g) obtained in Reference Example 25 was dissolved in THF (10 mL), and 60% NaH in oil 
(536 mg) was added thereto at room temperature. Then the compound (2.48 g) obtained in Reference Example 56 
was added thereto and stirred for 1 hour The reaction mixture was poured into an aqueous saturated ammonium 
chloride solution, and extracted with ethyl acetate, dried over magnesium sulfate and concentrated by an evaporater. 
The residue was purified with a silica gel flash chromatography (hexane/ethyl acetate = 2/1) to obtain the desired 

20 compound (1 .87 g, colorless solid). 

1 H-NMR(300MHz, CDCI 3 ) 6 ppm: 1 .71 (d, 3H. J=7.1Hz), 3.68-3.78(m, 8H), 6.11(q, 1H, J=7.1Hz), 6.64(br, 1H), 
7.11-7.24(m, 2H), 7:32-7.53(m, 6H) 

Example 39 

25 

N'-{3-[1-(2-Fluoro[1 t 1ibiphe^^ 
4-morpholinecarboximidamide 

[0192] 



35 




[0193] The compound (2.35 g) obtained in Reference Example 27 was dissolved in methylene chloride (25 mL), and 
40 sulfuryl chloride (1 .29 mL) was added thereto and stirred for 30 min. The solvent and excess sulfuryl chloride were 
removed under reduced pressure by an evaporater. The residue was dissolved again in methylene chloride (25 mL). 
Morpholinoformamidine (5.77 g) was added thereto at room temperature and stirred for 13 hours. The reaction mixture 
was added to a saturated brine, extracted with ethyl acetate, dried over magnesium sulfate and concentrated by an 
evaporater The residue was purified with a silica gel flash chromatography (chloroform/methanol = 99/1 - 33/1) to 
45 obtain the desired compound (1 .70 g, colorless solid). 

1H-NMR(300MHz, CDCl 3 ) 5 ppm: 1 .72(d, 3H, J=7.1Hz), 3.54-3.76(m, 16H), 4.33(q, 1H J=7.0Hz), 4.69(br, 2H), 
7.13-7.51 (m, 8H) 
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Example 40 

N , -{3-[1-(2-Fluoro[1,1'-biphenyl]-4-yl)ethyl]-1 ^^-thiadiazol-S-yll-N.N-dimethyl^-moipholinecarboximidamide 



5 [0194] 



10 



Me 




N 



rr N 
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Me 
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f5 [0195] The desired compound was obtained from the compound obtained in Reference Example 27 and dimethyl- 
amine by the same procedure as in Example 39. 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 74(d, 3H, J=7.1Hz), 2.80(s, 6H), 3.21-3.25(m, 4H), 3.65-3. 68(m, 4H), 4.31 
(q, 1H, 7.1Hz), 7.16-7.22(m, 2H), 7.31-7.47(m, 4H), 7.51-7.54(m, 2H) 

20 Example 41 

{3-[1-(5-{[Di(4-morpholinyl)methylene]amino}-1,2 > 4-thiadiazol-3-yl)ethyl] phenyl}(phenyl)methanone 
[0196] 



25 



30 



40 



45 



50 
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[0197] The desired compound was obtained from the compound obtained in Reference Example 31 and morphoiine 
35 by the same procedure as in Example 39. 

1 H-MMR(300MHz, CDCI 3 ) 5 ppm: 1 .75(d, 3H 7.1 Hz), 3.18-3.20(m, 8H), 3.60-3.63(m, 8H), 4.36(q, 1 H, J=7.1 Hz), 
7.37-7.63(m, 6H), 7.78-7.86(m, 3H) 



Example 42 

N'-{3-[1-(3-Benzoylphenyl)ethyl]-1 ,2,4-thiadiazol-5-yl}-N,N-dimethyl-4-morpholinecarboximidamide hydrochoride 
[0198] 



N 




S ^ HCI 



[0199] The compound (2.71 g) obtained in Reference Example 31 was dissolved in methylene chloride (12mL), and 
sulfuryl chloride (1 .44 ml_) was added thereto at 0 °C and stirred at room temperature for 30 min. The solvent and 
excess sulfuryl chloride were removed under reduced pressure by an evaporater. The residue was dissolved again in 
methylene chloride (12 mL). 40% Aqueous dimethylamine solution (7.52 mL) was added thereto at room temperature 
and stirred for 1 hour. The reaction mixture was added to a saturated brine, extracted with ethyl acetate, dried over 
magnesium sulfate and concentrated by an evaporater. The residue was purified with a silica gel flash chromatography 
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(ethyl acetate) to give a crude compound (2.02 g, yellow amorphous form), which was treated with 1N-HCI/ether to 
obtain the desired compound (1 .80 g, colorless solid). 

1 H-l\JMR(300MHz, d 6 -DMSO) 6 ppm: 1 .66(d, 3H, J=7.1Hz), 2.90(s, 6H) f 3.34-3.36(m ; 4H), 3.62-3.63(m, 4H), 
4.46(q, 1H, J=7.0Hz), 7.48-7.71 (m, 9H) 

5 

Example 43 

N'-{3-[1-(3-Benzoytphenyl)ethyl]-1 ^^-thiadiazol-S-ylj-N-methyl^-morpholinecarboximidamide hydrochloride 
10 [0200] 



15 




20 [0201] The desired compound was obtained from the compound obtained in Reference Example 31 andmethylamine 
by the same procedure as in Example 42. 

1 H-NMR(300MHz, d 6 -DMSO) 5 ppm: 1.62(d, 3H, J=7.0Hz), 2.78(d, 3H, J=4.4Hz), 3.38-3.40(m, 4H), 3.57-3.59 
(m, 4H), 4.41 (q, 1 H, J=7.1 Hz), 7.49-7. 72(m, 9H), 9.01 (br, 1 H) 

25 Example 44 

(3-{1 -[5-(2-lmldazolidinylideneamino)-1 ^^-thiadiazol-S-yllethyllphenyl) (phenyl)methanone hydrochloride 
[0202] 

30 



35 




[0203] The compound (2.00 g) obtained in Reference Example 30 was dissolved in ethanol (50 mL), and ethylene- 
diamine (0.65 mL) was added thereto at room temperature and stirred for 2 hours. The reaction mixture was concen- 

40 trated by an evaporater. The residue was added to a saturated brine, extracted with ethyl acetate, dried over magnesium 
sulfate and concentrated by an evaporater. The residue was purified with a silica gel flash chromatography (ethyl 
acetate) to give a crude compound (1.32 g, colorless solid), which was treated with 4N-HCI/dioxane to obtain the 
desired compound (1 .47 g, light yellow amorphous form). 

1 H-NMR(300MHz, d 6 -DMSO) 5 ppm: 1 .67(d, 3H, J=7.3Hz), 3.72(s, 4H), 4.49(q, 1 H, J=7.1 Hz), 7.47-7.74(m, 9H), 

45 8.98(br, 2H) 



50 
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Example 45 

[3-(1-{5-[(5-Hydroxytetrahydro-2^^ 
hydrochloride 

[0204] 




[0205] The desired compound was obtained from the compound obtained in Reference Example 30 and 1 ,3-diamino- 
2-hydroxypropane by the same procedure as in Example 44. 

1H-NMR(300MHz, d 6 -.DMSO) 5 ppm: 1 .66(d, 3H, J=7.1 Hz), 3.29-3.90(01, 4H), 4.12(br, 1 H), 4.53(q, 1 H, J=7.0Hz), 
7.48-7.73(m, 9H), 9.10(br, 2H) 

Example 46 

Phenyl(3-{1 -[5-(tetrahydro-2(1 H)-pyrimidinylideneamino)-1 ^^-thiadiazol-S-ynethyQphenyQmethanone hydrochloride 
[0206] 




[0207] The desired compound was obtained from the compound obtained in Reference Example 30 and 1 ,3-diami- 
nopropane by the same procedure as in Example 44. 

1 H-NMR(300MHz, d 6 -DMSO) 6 ppm: 1 .65(d, 3H, J=7.0Hz), 1 .87(br, 2H), 3.39(br, 4H), 4.52(q, 1H, J=7.1Hz), 
7.47-7.74(m, 9H), 9.17(br, 2H) 

Example 47 

[3-(1 -{5-[(1 -(2-Hydroxyethyl)tetrahydro-2(1 H)-pyrimidinylidene)amino]-1 ,2,4-thiadiazol-3-yl}ethyl)phenyl](phenyl) 
methanone hydrochloride 

[0208] 




[0209] The desired compound was obtained from the compound obtained in Reference Example 30 and 2-hydrox- 
yethylaminopropylamine by the same procedure as in Example 44. 

1 H-NMR(300MHz, d 6 -DMSO) 5ppm: 1 .64(d, 3H, J=7.1 Hz), 1 .92(br, 2H), 3.38-3.72{m, 8H), 4.49 (q, 1 H, J=7.1 Hz), 
7.48-7.74(m, 9H), 9.68(br, 1H) 
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Example 48 

N'-{3-[1-(2-Fluoro[1 , V-biphenyl]-4-yl)ethyl]'1 H-pyrazoN5-yl}-4-morpholine carboximidamide 
5 [0210] 



10 




15 [0211] The desired compound was obtained from the compound obtained in Reference Example 32 by the same 
procedure as in Example 4. 

Melting poins: 175 - 176 °C 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1.69(d, 3H, J=7.3Hz), 3.69-3,81 (8H, m), 4.23(q, 1H, J=7.3Hz), 5.78(s, 1H), 
5.79(br-s, 1H), 7.06-7.1 7(m, 2H), 7.32-7.54(m, 6H) 
20 IR(KBr)[cnr 1 ]:3306, 3067, 2857, 1653, 1602, 1546, 14813, 1443, 1415, 1371, 1266, 1112, 1069, 990, 971, 915, 

890, 832, 769, 742, 698 

Example 49 

25 N l -{3-[1-(2-Fluoro[1,1 , -biphenyl]-4-yl)ethyl]-1-methyl-1 H-pyrazoi-5-yl}-4-morpholinecarboximidamide dihydrochloride 
[0212] 



30 



35 




[0213] The desired compound was obtained from the compound obtained in Reference Example 33 by the same 
procedure as in Example 36. 

Melting point: 175 - 1 79 °C 

40 iH-NMR(300MHz, d 6 -DMSO) 5 ppm: 1 .56(d, 3H, J=7.2Hz), 3.53-3. 60(m, 4H), 3.63(s : 3H), 3.64-3. 72(m, 4H), 

4.14(q, 1H, J=7.2Hz), 6.1 3(s, 1H), 7.18-7.25(m, 2H), 7.34-7.53(m, 6H), 8.00(br-s, 2H), 9.98(br-s, 1H) 
IR(KBr)[cm" 1 ]: 3416, 3084, 2973, 1668, 1618, 1534, 1419, 1115, 699 

Example 50 

45 

N'-{3-[1-(3-Benzoylphenyl)ethyl]-1-methyl-1H-pyrazol-5-yl}-4-morpholine carboximidamide dihydrochloride 
[0214] 

50 



55 




[0215] The desired compound was obtained from the compound obtained in Reference Example 35 by the same 
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procedure as in Example 48. 

1 H-NMR(300MHz, d 6 -DMSO) 5 ppm: 1.56(01, 3H, J=7.2Hz), 3.51-3.57(m, 4H), 3.62(s : 3H), 3.64-3. 70(m, 4H), 
4.1 8(q, 1H, J=7.2Hz), 6.07 (s, 1H), 7.44-7.74(m, 9H), 7.97(br-s, 2H), 9.86(br-s, 1H) 

5 Example 51 

N'-{3-[1-(2-Fluoro[1 ,1'-biphenyl]-4-yl)ethyl]-1 H-1 ,2,4-triazol-5-yl}-4-morpholinecarboximidamide hydrochloride 
[0216] 

10 



15 




[0217] The desired compound was obtained from the compound obtained in Reference Example 39 by the same 
20 procedure as in Example 52, followed by treatment with 1 N HCI/ether. 

1 H-NMR(300MHz, d 6 -DMSO) 5 ppm: 1 .66(d, 3H, J=7.2Hz), 3.50-3.70(m, 8H), 4.44(m, 1H), 7.20-7.55(m, 8H), 
8.78(br, 2H), 10.92(br, 1H), 14.26(br, 1H) 

Example 52 

25 

N , -{3-[1-(2-Fluoro[1,1 , -biphenyl]-4-yl)ethyl]-1-methyl-1H-1 ^^-triazol-S-yll^-morpholinecarboximidamide 
[0218] 

30 



35 




[0219] The compound (1.6 g) obtained in Reference Example 40 was dissolved in DMF (30 mL), and morpholine 
(3.8 mL) was added thereto and stirred at 1 20 °C for 20 hours. The reaction mixture was poured to water and extracted 
with ethyl acetate. The organic layer was washed with water, dried and concentrated. The residue was purified with a 
40 silica gel column chromatography (chloroform/methanol = 20/1) to obtain the desired compound (0.9 g). 

1H-NMR(300MHZ, CDCI 3 ) 5 ppm: 1.74(d, 3H, 7.2Hz), 3.52-3. 57(m, 4H), 3.56(s, 3H), 3.72-3. 77(m, 4H), 4.15(q, 
1H, J=7.2Hz), 6.53(br, 2H), 7.00-7.08(m, 2H), 7.32-7.54(m : 6H) 

Example 53 

45 

N'-{3-[1 -(3-Benzoylphenyl)ethyl]-1 -methyl-1 H-1 ,2,4-triazol-5-yl}-4- morpholinecarboximidamide hydrochloride 
[0220] 

50 



55 




[0221] The desired compound was obtained from the compound obtained in Reference Example 46 by the-same 
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procedure as in Example 66. 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .74(br, 3H), 3.74(br, 11 H), 4.53(br 1H), 7.34-7.86(m, 9H) 

Example 54 

N"-{3-[1 -(3-Benzoylphenyl)ethyl]-1 -methyt-1 H-1 ,2,4-triazol-5-yl}'N-[2-(4-morpholinyl)ethyl]guanidine hydrochloride 
[0222] 



15 




[0223] The compound (1 .33 g) obtained in Reference Example 47 was dissolved in acetonitrile (1 5 mL), and triethyl- 
20 amine (0.46 mL) and aminoethylmorpholine (0.84 mL) were added thereto. The mixture was cooled to 0 °C and an 
acetonitrile solution (5 mL) of silver nitrate (0.82 g) was added dropwise thereto. Five minutes later, the mixture was 
warmed to room temperature and stirred for 6 hours. The reaction mixture was filtered on a Celite bed and concentrated. 
Ethyl acetate and water were added to the residue. The organic layer was separated and the aqueous layer was 
extracted. The organic layers were washed with an aqueous saturated ammonium chloride solution and water, dried, 
25 and concentrated to give a crude compound (1 .4 g). The compound was dissolved in methylene chloride (10 mL) and 
TFA (3 mL) was added dropwise thereto at room temperature and was kept overnight. The reaction mixture was con- 
centrated. Chloroform and an aqueous saturated sodium bicarbonate solution was added thereto. The organic layer 
was separated and the aqueous layer was extracted. The organic layers were dried and concentrated. The residue 
was purified with a silica gel column chromatography (chloroforrn/methanol = 20/1 - 10/1) to give a crude compound 
30 (1.12 g), which was treated with 1 N-HCI/ether to obtain the desired compound (1.13 g). 

1 H-NMR(300MHz, d 6 -DMSO) 6 ppm: 1 .59(d, 3H, J=7.2Hz), 3.00-4.00(m, 1 5H), 4.28(brq, 1 H, J=7.2Hz), 7.46-7.75 
(m, 9H) 

Example 55 

35 

[3-(1 -{5-[(5-Hydroxytetrahydro-2(1 H)-pyrimidinylidene)amino]-1 -methyl-1 H-1 ,2,4-triazol-3-yl}ethyl)phenyl](phenyl) 
methanone hydrochloride 

[0224] 



45 




[0225] The desired compound was obtained from the compound obtained in Reference Example 48 and 1 ,3-diamino- 
50 2-hydroxypropane by the same procedure as in Example 44. 

1H-NMR(300MHz, CDCI 3 ) 5 ppm: 1.64(d, 3H, J=7.3Hz), 3.46-3.68(m, 4H), 3.89(s, 3H), 4.16(q, 1H, J=7.3Hz), 
4.36(m, 1H), 7.34-7.50(m, 4H), 7.54-7.62(m, 2H), 7.74-7.84(m, 3H) 
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Example 56 

(3-{1-[1-Methyl-5-(tetrahydro-2(1H)-pyrimidinylideneannino)-1 H-1 ,2,4-triazol-3-yl]ethyl}phenyi)(phenyl)methanone 
hydrochloride 

[0226] 




[0227] The desired compound was obtained from the compound obtained in Reference Example 48 and 1 ,3-diami- 
nopropane by the same procedure as in Example 44. 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1.65(d ( 3H, J=7.2Hz), 2.02(m, 2H), 3.44-3.60(m, 4H), 3.94(s, 3H), 4.1 6(q, 1H, 
J=7.2Hz), 7.38(t, 1H, J=7.6Hz), 7.43-7.62(m, 5H), 7.74-7.87(rn, 3H) : 9.19(br, 1H), 9.77(br, 1H) 

Example 57 

[3-(1-{5-[((2E)-1-(2-Hydroxyethyl)tetrahydro-2(1H)-pyrimidinylidene) aminoH -methyl- 1 H-1 ^-thazol-S-yQethyl) 
phenyl](phenyl)methanone hydrochloride 

[0228] 




[0229] The desired compound was obtained from the compound obtained in Reference Example 48 and 2-(2-ami- 
noethylamino)ethanol by the same procedure as in Example 44. 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1.63(d, 3H, J=7.2Hz), 2.07(m, 2H), 3.45-3.55(m, 4H), 3.68-3.80(m, 7H), 
3.83-3.90(m, 4H), 4.23(q, 1H, J=7.2Hz), 7.32-7.58(m, 6H), 7.70-7.80(m, 3H), 9.31 (br, 1H) 

Example 58 

N'-{3-[1 -(3-Benzoylphenyl)ethyl]-1 -methyl-1 H-1 ,2,4-triazol-5-yl}-N-[2-(dimethylamino)ethyl]- 
4-morpholinecarboximidamide hydrochloride 

[0230] 





HN 



Me 

> 



1 ^ c 



Me 
6 HCI 



[0231] The desired compound was obtained from the compound obtained in Reference Example 49 and 2-dimeth- 
ylaminoethylamine by the same procedure as in Example 42. 
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1 H-NMR(300MHz, CDCI 3 ) 8 ppm: 1 .75(d, 3H, J=7.3Hz), 2.95(brs, 6H), 3.20-3.60(m, 13H), 3.72-3. 94(m, 2H), 
4.27(q, 1H f J=7.3Hz), 7.43-7. 65(m, 5H), 7.73-7.80(m, 4H), 9.04(br, 1H), 10.73(br, 1H), 14.1 8(br, 1H) 

Example 59 

2-{[(E)-({3-[1 -(3-Benzoylphenyl)ethyl]-1 -methyl-1 H-1 ,2,4-triazol-5-yl} imino)(4-morpholinyl)methyl]amino}acetamide 
hydrochloride 

[0232] 



10 



15 





HN CONH2 



[0233] The desired compound was obtained from the compound obtained in Reference Example 49, glycineamide 
20 hydrochloride and triethylamine by the same procedure as in Example 42. 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1.71(d, 3H, J=7.3Hz), 3.39-3.67(m, 11H), 3.90-4.12(m, 2H), 4.29(q, 1H, 
J=7.3Hz), 6.21 (br, 1H), 7.40-7.80(m, 9H), 8.02(br, 1H), 8.18(br, 1H) 



25 



30 



Example 60 
terf-Butyl 

[[(E)-({3-[1 -(3-Benzoylphenyl)ethyl]-1 -methyl-1 H-1 ,2,4-triazol-5-yl}imino) (4-morpholinyl)methyl](methyl)amino] 
acetate 

[0234] 




40 



[0235] The desired compound was obtained from the compound obtained in Reference Example 49, glycine tert- 
butyl hydrochloride and triethylamine by the same procedure as in Example 39. 

1|H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .42(s, 9H), 1 .67(d, 3H, J=7.3Hz), 2.89(s, 3H), 3.03-3.1 3(m, 4H), 3.53-3.60 
(m, 4H), 3.56(s, 3H), 3.65(s, 2H), 4.15(q, 1H, J=7.3Hz), 7.33-7.48(m, 3H), 7.51-7.62(m, 3H), 7.74-7.80(m, 2H), 7.84 
45 (m, 1 H) 



50 



55 
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Example 61 

[[(E)-({3-[1 -(3-Benzoylphenyl)ethyf]-1 -methyl-1 H-1 ,2,4-triazol-5-yl}imino) (4-morpholinyl)methyl](methyl)amino]acetic 
acid 

[0236] 



w 




[0237] The compound (1 .42 g) obtained in Example 60 was dissolved in methylene chloride (5 ml_) and TFA (5 mL) 
and stirred overnight. The mixture was diluted with chloroform, cooled to 0 °C and neutralized with an aqueous saturated 
sodium bicarbonate solution. The organic layer was separated and the aqueous layer was extracted. The organic 
layers were dried, and concentrated. The residue was purified with a silica gel column chromatography (chloroform/ 
20 methanol = 20/1 - 10/1) to obtain the desired compound (0.90 g). 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .75(6 1 3H, J=7.3Hz), 2.58(s : 3H), 3.42(br, 4H). 3.66(s, 3H), 3.7Q-3.77(m, 4H), 
3.84(br, 2H), 4.30(q, 1H, J=7.3Hz), 7.41-7.53(m, 3H), 7.56-7.66(m, 2H), 7.73-7.82(m, 4H) 

Example 62 

25 

N'-{3-[1 -(3-Benzoylphenyl)ethyl]-1 -methyl-1 H-1 ^^-triazol-S-yll-N.N-dimethyM-morpholinecarboximidamide 
hydrochloride 

[0238] 



35 




40 [0239] The desired compound was obtained from the compound obtained in Reference Example 49 by the same 
procedure as in Example 42. 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1.77(d, 3H, J=7.2Hz), 2.95(s, 3H), 3.33-3.40(m, 4H), 3.62-3. 69(m, 7H), 4.53 
(q, 1 H, J=7.2Hz), 7.44-7.68(m, 5H), 7.78-7. 89(m, 4H) 

45 Example 63 

N'-{3'-[1 -(3-Benzoylpheyl)ethyl]-1 -methyl-1 H-1 ^^-triazol-S-yQ-N-methyl^-morpholinecarboximidamide 
hydrochloride 

50 [0240] 



55 
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[0241] The desired compound was obtained from the compound obtained in Reference Example 49 and methylamine 
by the same procedure as in Example 42. 

1 H-NMR(300MHz, CDCI 3 ) 6 ppm: 1.73(d, 3H, J=7.2Hz), 2.69(br, 3H), 3.54-3.72(m, 11H), 4.38(q, 1H, J=7.2Hz), 
7.40-7.52(m, 3H), 7.55-7.66(m, 2H), 7.70-7.82(171, 4H) 

5 

Example 64 

N'-{3-[1 -(3-Benzoylphenyl)ethyl]-1 -methyl-1 H-1 ,2,4-triazol-5-yl}-N-(2-hydroxyethyl)-4-morpholinecarboximidamide 
hydrochloride 

10 

[0242] 



15 




[0243] The desired compound was obtained from the compound obtained in Reference Example 49 and eth- 
anolamine by the same procedure as in Example 42. 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1.73(d, 3H, J=7.0Hz), 3.22-3. 73(m, 15H), 4.34(q, 1H, J=7.0Hz), 7.42-7.52(m, 
25 3H) } 7.56-7.66(m, 2H), 7.70-7.83(m, 4H) 

Example 65 

N'-{5-[1 -(3-Benzoylphenyl)ethyl]-1 -methyl-1 H-1 ,2,4-triazol-3-yl}-4-morpholinecarboximidamide hydrochloride 

30 

[0244] 



35 




40 [0245] The desired compound was obtained from the compound obtained in Reference Example 52 and morpholine 
by the same procedure as in Example 51 . 

1H-NMR(300MHz, CDCI 3 ) 6 ppm: 1.66(d, 3H, J=7.0Hz), 3.55(s, 3H), 3.74-3.90(m, 8H), 4.21 (q, 1H, J=7.0Hz), 
7.30-7.78(m, 9H), 9.28(br, 2H) 

45 Example 66 

N'-{3-[1-(3-Benzolyphenyl)ethyl]-1 H-1 ,2,4-triazol-5-yl}-4-morpholine carboximidamide hydrochloride 
[0246] 

50 



55 
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[0247] The compound (1 .2 g) obtained in Reference Example 51 was dissolved in 2-propanol (20 mL), and morpho- 
line (0.2 rnL) and morphoiine hydrochloride (4.1 g) were added thereto and stirred under reflux for 8 hours. Water and 
ethyl acetate were added to the reaction mixture, and the organic layer was separated and the aqueous layer was 
extracted. The organic layers were washed with water, dried, and concentrated. The residue was purified with a silica 
5 gel column chromatography (ethyl acetate/hexane = 2/1 - chloroform/methanol = 10/1) to give a crude compound (1 .3 
g), which was treated with 1 N HCI/ether to obtain the desired compound (1 .3 g). 

1 H-NMR(300MHz, d 6 -DMSO) 6 ppm: 1.66(d, 3H, J=7.2Hz), 3.52-3.70(m, 8H), 4.49(q, 1H, J=7.2Hz), 7.49-7.75 
(m, 9H), 8.74(br, 2H) 

10 Example 67 

Phenyl(3-{1 -[1 -(phenylsulfonyl)-5-(tetrahydro-2(1 H)-pyhmidinylidene amino)-1 H-1 ,2,4-triazol-3-yl]ethyl}phenyl) 
methanone 

15 [0248] 



20 




25 [0249] The desired compound was obtained from the compound obtained in Reference Example 54 and 1 ,3-diami- 
nopropane by the same procedure as in Example 13. 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1.61 (d, 3H, J=7.2Hz), 1.89(m, 2H), 3.31-3.38(m, 4H), 4.13(q : 1H, J=7.2Hz), 
7.31-7.62(m, 9H), 7.75-7.80(m, 2H), 7.84(m, 1 H), 8.07-8.12(m, 2H) 

30 Example 68 

Phenyl(3-{1 -[5-(tetrahydro-2(1 H)-pyrimidinylideneamino)-1 H-1 ,2,4-triazot-3-yl]ethyl}phenyl)methanone hydrochloride 
[0250] 



40 




45 [0251 ] The compound (0.95 g) obtained in Example 67 was dissolved in THF (10 mL) and methanol (5 mL), and 4N 
aqueous sodium hydroxide solution (2.5 mL) was added dropwise at room temperature. Thirty minutes later, water and 
chloroform were added thereto. The organic layer was separated and the aqueous layer was extracted. The organic 
layers were dried, and concentrated. The residue was purified with a silica gel column chromatography (chloroform/ 
methanol = 15/1 - 5/1) to give a crude compound (0.48 g), which was treated with 1N HCI/ether to obtain the desired 

50 compound (0.42 g). 

1 H-NMR(300MHz, d 6 -DMSO) 6 ppm: 1 .65(d, 3H, J=7.3Hz), 1 .86(m, 2H), 3.34-3.44(m, 4H), 4.46(q, 1H.J~7.3Hz), 
7.48-7.74(m, 9H), 8.60(br, 2H), 11.16(br, 1H) 
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Example 69 

IM'-[3-[1 -(3-Benzoylphenyi)ethyl]-1 -(phenylsulfonyQ-1 H-1 ,2,4-triazol-5-y}]-N,N-dimethyl- 
4-morpholinecarboximidamicle 

[0252] 



10 



Me 




SMe 



fr-N I 



15 



. . S0 2 Ph .. 




N 



S0 2 Ph 



[0253] The desired compound was obtained from the compound obtained in Reference Example 55 and dimethyl- 
amine by the same procedure as in Example 42. 

1 H-NMR(300MHz, CDCI 3 ) 8 ppm: 1.63(d, 3H, J=7.3Hz), 2.75(s, 6H), 3.10-3. 16(m, 4H) ? 3.58-3.64(m, 4H), 4.16 
20 (q, 1H, J=7.3Hz), 7.31-7.64(m, 9H), 7.75-7.83(m, 3H), 8.01-8.07(m, 2H) 

Example 70 

N'-{3-[1 -(3-Benzoylphenyl)ethyl]-1 H-1 ^^-triazol-S-yll-N.N-dimethyl^-morpholinecarboximidamide hydrochloride 

25 

[0254] 



30 



35 



40 



Me 




N 

S0 2 Ph ^ 




Me_,.Me 
N 



N HC. 



H 



[0255] The desired compound was obtained from the compound obtained in Example 69 by the same procedure as 
in Example 68. 

1 H-NMR(300MHz, CDCI 3 ) 8 ppm: 1 .80(d, 3H, J=7.2Hz), 3.07(br, 6H), 3.40-3.80(m, 8H), 4.69(brq, 1 H, J=7.2Hz), 
7.37-7.62{m, 5H), 7.72-7.80(m, 3H), 7.96(m, 1H) 



Example 71 

N4341-(3-Benzoylphenyl)ethyl]-1-(phenylsutfonyl)-1^ 
45 [0256] 



50 



55 




SMe 



S0 2 Ph v 




Me 

HN' Me . 
S0 2 Ph ^ 



[0257] The desired compound was obtained from the compound obtained in Reference Example 55 by the same 
procedure as in Example 42. 

•»H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .65(d, 3H, J=7.3Hz), 2.86(d, 3H, J=5.1Hz), 3.40-3.47(m, 4H), 3.70-3.75(m, 
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4H), 4.21 (q, 1H, J-7.3Hz), 7.33-7.64(m, 9H), 7.75-7.81 (m, 2H), 7.88(m, 1H), 8.02-8.07(rn, 2H) 
Example 72 

5 N'-{3-[1 -(3-Benzoylphenyl)ethyl]-1 H-1 ,2,4-triazol-5-yl}-N-methyl-4-morpholinecaii30ximidamicie hydrochloride 
[0258] 



10 




15 



Me * 

HN- Me 
• S0 2 Ph ^ 




.Me 



HN' 

H kJ> HC ' 



[0259] The desired compound was obtained from the compound obtained in Reference Example 71 by the same 
procedure as in Example 68. 

1 H-NMR(300MHz, CDCI 3 ) 6 ppm: 1.83(d : 3H, J=7.0Hz), 3:03(br, 3H), 3.60-3. 84(m, 8H), 4.60(m, 1H), 7.38-7.90 
20 ( m , 9H), 9.40(br, 1 H) 

Example 73 

N'-{5-[1-(3-Benzoylphenyl)ethyl]-1 ^^-thiadiazol-S-yll-N^'dimethyl^-morpholinecarboximidamide hydrochloride 



25 



[0260] 



30 



35 



40 



45 




[0261] The desired compound was obtained from the compound obtained in Reference Example 62 and dimethyl- 
amine by the same procedure as in Example 42. 

1 H-NMR(300MHz, d 6 -DMSO) 5 ppm: 1 2.41 (br,1 H), 7.48-7.81 (m,9H), 4.52-4. 59(m,1 H), 3.83(brs,4H), 3.65-3.76 
(m,4H). 3.11 (s,6H), 1 .84(d,J=7.1 Hz,3H) 

Example 74 

N'-{5-[1 -(3-Benzoylphenyl)ethyl]-1 ,2 } 4-thidiazol-3-yl}-N-[2-(dimethyl amino)ethyl)-N-methyl- 
4-morpholinecarboximidamide dihydrochloride 

[0262] 



50 



55 




SMe 




Me 



Me 



Me 



N 2HCI 



[0263] The desired compound was obtained from the compound obtained in Reference Example 62 and N,N,N'- 
trimethylethylenediamine by the same procedure as in Example 42. 

1 H-NMR(300MHz, d 6 -DMSO) 5 ppm: 12.09(br,1H), 7.48-7.82(m,9H), 4.53-4. 63(m, 1 H), 4.22(br,2H), 3.65-3.85 
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(m,10H), 3.39(br,3H), 2.92(brs,6H), 1 .85(d,J=7.1 Hz,3H) 
Example 75 

N'-{3-[1 -(3-Benzoylphenyl)ethyl]-1 H-1 ^^-triazol-S-ylj-N-ethyl-^morpholinecarboximidamide hydrochloride 
[0264] 



10 



15 




HCI 



20 



25 



30 



[0265] The compound (2.00 g) obtained in Reference Example 55 was dissolved in dioxane (7.0 ml_), and 70% 
aqueous ethylamine solution (1 .40 mL) was added thereto and stirred under reflux for 1 hour. After the starting material 
disappeared by TLC analysis, 2N aqueous sodium hydroxide solution (3.5 mL) was added thereto and stirred under 
reflux for 1 hour. The reaction mixture was poured into water and extracted with ethyl acetate. The organic layers were 
dried over magnesium sulfate, and concentrated by an evaporater. The residue was purified with a silica gel column 
chromatography (ethyl acetate) to give a crude compound (1 .62 g, colorless amorphous form), which was treated with 
1 M HCI/ether to obtain the desired compound (1 .49 g). 

1H-NMR(400MHz, d 6 -DMSO) 5 ppm: 1.06(t, 3H, J=7.1Hz), 1.63(d, 3H, J=7.2Hz), 3.10-3.1 6(m, 2H), 3.33(br s, 
4H), 3.55(brs, 4H), 4.23(br q, 1H, J=7.0Hz), 7.50-7.72(m, 9H), 8.76(br, 1H) 

Example 76 

N'-{3-[1 -(3-Benzoylphenyl)ethyl]-1 H-1 ^^-triazol-S-yll-N-propyl^-morpholinecarboximidamide trifluoroacetic acid salt 
[0266] 



35 




40 



SMe 

)r N A. 

S0 2 Ph 




HN^ nPr 

A: 



45 



50 



55 



[0267] The compound (288 mg) obtained in Reference Example 55 was dissolved in dioxane (2 mL), and n-pro- 
pylamine (0.082 mL) was added thereto and stirred at room temperature for 4 hours. After the starting material disap- 
peared by TLC analysis, 2N aqueous sodium hydroxide solution (1 mL) was added thereto and stirred under reflux for 
1 hour. The reaction mixture was poured into water and extracted with ethyl acetate. The organic layers were dried 
over magnesium sulfate, and concentrated by an evaporater to give a crude compound (244 mg). A part of the crude 
compound (80 mg) was purified with a high performance liquid chromatography (column: YMC CombiPrep ODS-A 75(f) 
x 30mm; solvent: 0.05% trifluoroacetic acid/water : 0.035% trifluoroacetic acid/acetonitril = 95/5 - 5/95) to obtain the 
desired compound (43 mg, oil). 

HPLC r.t. 13.48 min (column: Waters Puresil C18, eluent: 10mM-AcONH 4 /H 2 O(pH 4):CH 3 CN=80:20 - 20:80 
(30min)) 

LC/MS (m/e) 447.4 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 0.92(t, 3H, J=7.4Hz), 1 .64(sext, 2H, J=7.2Hz), 1 .75(d, 3H, J=7.3Hz), 3.20-3.30 
(m, 2H), 3.55-3.60(m, 4H), 3.75-3.80(m, 4H), 4.40(q, 1 H, J=7.0Hz), 7.40-7.65(m, 6H), 7.76-7.79(m, 3H), 9.21 (br s, 1 H) 

Example 77 - Example 296 



[0268] Further to the compounds of the above Examples, the compounds in the following Table 1 9 to Table 26 were 
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obtained by the same procedure as in Example 67, Example 68, Example 69, Example 70 and/or Example 76. Each 
compound was isolated as a trifluoroacetate, and was identified by its retention time in high performance liquid chro- 
matography analysis (column: Waters Puresil C18, eluent: 10mM-AcONH 4 /H 2 O(pH 4):CH 3 CN=80:20 -20:80 (30min)) 
and its LC/MS spectrum. 
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Table 19 










R1c 


R1d 


R1e 


mot weiciht 


mass 


HPLC 


No. 


R1a 


R1b 


(free base) 


(m/e) 


r.t (min) 


77 


-Me 


-H 


-o 


-Cyclohexyl 


-H 


486.6 


487.4 


16.84 


78 


-Me 


-H 


-s- 


-(CH2)2NMe2 


-H 


491.7 


492.5 


10.93 


79 


-Me 


-H 


-o- 


r -<CH2)S- 


486.6 


487.4 


14.21 


80 


-Me 


-H 


-o 


-CH2CONEt2 


-Me 


531.7 


532.4 


14.41 


Bt 


-Me 


-H 


-N(Me)- 


-(CH2)2NMe2 


-H 


488.6 


489.6 


6.75 


"82 


-Me 


-H 


-CH2- 


-<CH2)2NMe2 


-H 


473.6 


474.4 


10.11 


83 


-Me 


-H 


-S02- 


-{CH2)2NMe2 


-H 


523.7 


524.4 


10.62 


84 


-Me 


-H 


-o- 


-(CH2)2-0-(CH2)2- 


474.6 


475.4 


10.68 


85 


-Me 


-H 


-o- 


-<CH2)5- 


472.6 


473.4 


12.93 


86 


-Me 


-H 


-0- 


-<CH2)20Me 


-Me 


476.6 


477.4 


12.03 


87 


-Me 


-H 


-0- 


-{CH2}?OMe 


-{CH2)20Me 


520.6 


521.4 


13.66 


88 


—Me 


-H 


-o- 


— nBu 


-Me 


474.6 


475.4 


14.83 


89 


—Me 


— H 


-o- 


— tPr 


-Et 


474.6 


475.4 


13.94 


"90 


—Me 


-H 


-o- 


—nBu 


-Et 


488.6 


489.6 


16.13 


"91 


•VI© 


— H 




-nPr 


-Et 


474.6 


475.4 


14.49 


' 92 


-Me 


-H 


-o- 


-CH2CONH2 


-Me 


475.6 


476.4 


13.28 


93 


-Me 


-H 


-o- 


-<CH2)2NEt2 


-H 


503.7 


504.6 


10.37 


94 




-H 


-O- 


-<CH2)2-<1-p}peridino) 


-H 


515.7 


516.4 


10.88 


"95 


—Me 


— H 


-o- 


-propar^yt 


-H 


442.5 


443.2 


15.37 


96 


-Me 


-H 


-o- 


-<CH2)3NEt2 


-H 


517.7 


518.6 


7.20 


97 


—Me 


-H 


-o- 


-(CH2)3-(1-morpholino) 


-H 


531.7 


532.4 


8.04 


98 


-Me 


-H 


-o- 


-(CH2)3NMe2 


-H 


489.6 


490.4 


6.54 


99 


-Me 


-H 


-o- 


-(CH2)20(CH2)20H 


-H 


492.6 


493.4 


10.53 


100 


-Me 


-H 


-o- 


-<CH2)30i-Pr 


-H 


504.6 


505.4 


14.64 


101 


-Me 


-H 


-o- 


-<CH2)20Et 


-H 


476.6 


477.4 


1Z52 


102 


-Me 


-H 


-o- 


-(CH2)2-{ 1 -morpholin o) 


-H 


517.6 


518.4 


10.84 


103 


—Me 


-H 


-0- 


-(CH2)2-<1 -pyrrolidine*) 


-H 


501.6 


502.4 


9.06 


104 


-Me 


-H 


-o- 


-CH2-(2-thtenyl) 


-H 


500.6 


501.4 


16.70 


10b 


-Me 


-H 


-o- 


-<CH2)3-<imidazoM-yl) 


-H 


512.6 


513.5 


8.24 


106 


-Me 


-H 


-o- 


-CH2CH(OEt)2 


-H 


520.6 


521.6 


15.86 


107 


-Me 


-H 


-o- 


-(CH2)20Me 


-H 


462.6 


463.3 


12.14 


108 


-Me 


-H 


-o- 


-CH2-2-<furyl 


-4H 


484.6 


485.5 


15.33 


109 


-Me 


-H 


-o- 


-CH2-(2-tetrahydrofuryl) 


-H 


488.6 


489.7 


13.39 


110 


-Me 


-H 


-0- 


-<CH2)30Me 


-H 


476.6 


477.3 


12.67 


111 


-Me 


-H 


-o- 


-<CH2)40H 


-H 


476.6 


477.3 


10.76 


112 


-Me 


-H 


-o- 


-<CH2)50H 


-H 


490.6 


491.4 


11.37 


113 


-Me 


-H 


-o- 


-(CH2)2-<1-pipera2ino) 


-H 


516.7 


517.4 


7.42 


114 


-Me 


-H 


-CH2- 


-Et 


-Et 


458.6 


459.4 


16.25 


11b 


-Me 


-H 


-o- 


-nBu 


-H 


' 460.6 


461.4 


15.48 


116 


-Me 


-H 


-o- 


-<4-rnethylcyelohexyl) 


-H 


500.6 


501.4 


18.33 


117 


-Me 


-H 


-o- 


-t-arnyl 


-H 


474.6 


475.4 


22.92 


118 


-Me 


-H 


-o- 


-n— nonyl 


-H 


530.7 


531.4 


27.63 


119 


-Me 


-H 


-o- 


-n-heptyl 


-H 


502.7 


503.4 


21.78 


120 


-Me 


-H 


-0- 


-n-octyl • 


-H 


516.7 


517.4 


24.49 


121 


-Me 


-H 


-0- 


-nHexyl 


-H 


488.6 


489.7 


19.36 


122 


-Me 


-H 


-0- 


— cyclobutyi 


-H 


458.6 


459.4 


14.17 


123 


-Me 


-H 


-o- 


-CH2CF3 


-H 


486.5 


487.4 


15.63 


124 


-Me 


-H 


-0- 


-CH2-(1-ethyipyrrolidin-2-yl 


-H 


515.7 


516.6 


11.35 


125 


-Me 


-H 


-o- 


-CH(MeHCH2)3NEt2 


-H 


" 545.7 


546.6 


8.99 


126 


-Me 


-H 


-o- 


-iPr 


HH 


4.46.6 


4.47.4. 


13 05 . 


127 


-Me 


-H 


-0- 


-CH2C(CH3)3 \ 


-H 


474.6 


475.4 


18.88 
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Table 20 
















mol weight 


mass 


HPLC 


NO. 


K2a 


K2D 


DOr> 




(free base) 


(m/e) 


r.t. (min) 


1 CO 


fvie 


n 


V-/ 


— (i-»ir>*»riHii-r— 9 — vl^ 
wri t ipipcnuin yi/ 


-H 


501.6 








Me 


PI 


one 




-Me 


AR7 7 


AAA R 




1 ou 


-Me 


-H 


-5- 


tl 


— tt 


4 /0.0 


477.J 


15.75 


1 01 


-Me 


-H 


-S02- 


-Et 


-Et 


50B.6 


509.6 


14.01 




-Me 


-H 


-N(Me)- 


-cyclop ropy 1 


— H 


457.6 


458.3 


10.50 


1 Jo 


-Me 


-H 


-N(Me)- 


-Et 


-H 


445.6 


446.3 


9.61 


134 


-Me 


-H 


-N(Me>- 


-Et 


-Et 


473.6 * 


474.5 


10.02 


135 


-Me 


-H 


-N(Meh 


-Me 


-H 


431.5 


432.2 


8.22 


136 


-Me 


-H 


-N(Me>- 


-Me 


-Me 


445.6 


446.3 


7.89 


lo / 


-Me 


-H 


-S02- 


-<CH2)20H 


— H 


496.6 


497.5 


12.72 


13b 


-Me 


-H 


-S02- 


-(CH2;2NMe2 


-Me 


537.7 


538.4 


11.45 


139 


-Me 


-H 


-0- 


-(CH2)2NHS02Me 


-H 


525.6 


526.4 


10.34 


140 


-Me 


-H 


-O- 


-{CH2)2NHS02Et 


-H 


539.7 


540.4 


11.07 


141 


-Me 


-H 


-o- 


-(CH2)2NHAc 


-H 


489.6 


490.5 


9.46 


1 4Z 


-Me 


-H 


— 0- 


-(CH2)2NHCOEt 


-H 


503.6 


504.5 


10.44 


1 4o 


-Me 


-H 


-0~ 


-(CH2)2NHCONrlct 


Li 
-n 


518.6 


519.6 


10.49 


i A A 


-Me 


-H 


-0- 


-(CH2)2NHCD2Et 


-H 


519.6 


520.8 


11.85 


J 40 


-Me 


-H 


— 0- 


-2,3— dimethylcyctohexyl 


— H 


514.7 


515.4 


18.10 




—Me 


-H 


— O- 


-<CH2)30CH=rCH2 


-H 


486.6 


489.7 


10.17 


147 


Me 


_u 

n 




~<CH2)30CH2-<3-heptyl) 


-H 


3 fi.O 






148 


ivie 


n 




-CHCMeHryclohexyl 


-H 


S14 7 

3 In./ 




91 19 


149 


ivie 


_u 

n 




-<CH2)30nBu 


-H 




3 1 51.0 


1 7 TJ 


" 15(T 


—Me 


. _ 


— o- 


-<CH2)2N(r-Pr)2 


-H 


531.7 




1 9 ftft 


151 


—Me 


— H 


-0- 


-CH2CHO 


-H 


446.5 


491.4 


1 2;40 


T52 


-Me 


-H 


-o- 


-<GH2)2CHO 


-H 


460.5 


505.4 


1 2.57 


153" 


-Me 


-H 


-0- 


-(CH2)30-nPr 


-H 


504.6 


505.4 


15.74 


154 


-Me 


-H 


-o- 


-<CH2)2CH(OEt)2 


-H 


534.7 


535.6 


9.47 




-Me 


-H 


-o- 


-cis-myrtanyl 


-H 


540.7 


541.5 


20.62 


156 


-Me 


-H 


-0- 


-(2.2.6.6-tetramethylpiperidirt-4-\ 


-H 


543.7 


544.6 


7,09 


15/ 


-Me 


-H 


-O 


-(CH2)3-<2-methyH 1 -piperidino) 


-H 


543.7 


544.6 


7.78 


15B 


-Me 


-H 


-o 


-(CH2)2NH(iPr) 


-H 


4B9.6 


490.5 


7.74 




-Me 


^-H 


-o- 


-(CHZ)2C(CH3)3 


-H 


48B.6 


489.7 


16.47 


160 


-Me 


-H 


-o 


-(CH2)2-<l-cyclohe)teny}) 


-H 


512.7 


513.5 


17.55 


161 


-Me 


-H 


-0- 


-CH2-cyclopropyl 


-H . 


458.6 


459.4 


13.13 


162 


-Me 


-H 


-0- 


-<CH2)20Et 


-<CH2)20Et 


548.7 


549.3 


15.59 


163 


-Me 


-H 


-CH2- 


-(CH2)3NH(CH2)2-(1 -morphofi noj 


-Me 


.586.8 


5B7.4 


9.24 


164 


-Me 


-H 


-0- 


-(0H2)3OEt ] 


-H 


490.6 


491.6 


13.59 


" 165 


-Me 


-H 


-o- 


-CH2CH(OHHCH2)2- 




474.6 


475.4 


9.78 


166 


-Me 


-H 


-0- 


-CH2CH(CONEt2HCH2)3- 


571.7 


572.6 


14.40 


16/ 


-Me 


-Me 


-0- 


-(CH2)2NMe2 J 


-H 


489.6 


490.5 


9.67 


168 


-Me 


-H 


-0- 


-CH2CH(OMe)2 


-Me 


506.6 


507.6 


12.82 


169 


-Me 


-H 


-o- 


-(CH2)3NMe2 I 


-Me 


503.7 


504.5 


7.11 


no 


-Me 


-H 


-o- 


-CH(CH20MeHCH2)3 




502.6 


503.4 


13.36 


171 


-Me 


-H 


-0- 


-(CH2)20Me 


-nPr 


504.6 


505.6 


14.65 


172 


-Me 


-H 


-0- 


-Et 


-(CH2)20MJ 


490.6 


491.6 


12.97 


173 


-Me 


-H 


-o- 


-<CH2)40H 


-Et 


504.6 


505.6 


11.34 


1/4 


-Me 


-H 


-S02- 


-Me 


-Me 


480.6 


481.5 


10.99 


1/5 


-Me 


-H 


-502- 


-Me. 


-H 


466.6 


467.5 


11.92 


1/6 


-Me 


-H 


-S02- 


-Et 


-H 


480.6 


481.5 


14.07 


1 77 


-Me 


-H 


-S02- 


-nPr 


-H 


494.6 


495.5 


17.52 


1/8 


-Me 


-H 


-S02- 


-H 


-H 


452.5_ 


453.2 


15.25 . 


179 


-Me 


-H 


-0- 


-CH2CH2CN 


-H 


457.5 


458.3 


12.28 



75 



( 
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Table 21 

5 

R3a 

* R3c 

>- n =<X 

/ R3f 
R3g 



No 


R3a 


R3b 


R3c 


R3d 


R3e 


R3f 


R3a 


rnol weight 


mass 


HPLC 








(free base) 


(mfe) 


r.t. (min) 


180 


-Me 


-H 


-H 


-H 


-H 


-H 


-CH2C02H 


418.5 


419.1 


11.43 


181 


-Me 


-H 


-H 


-H 


-H 


-H 


-nPr 


402.5 


403.4 


16.32 


182 


-Me 


-H 


-H 


-{CH2)4- 


-H 


-H 


414.5 


415.4 


15.93 


183 


-Me 


-H 


-H 


-H 


-H 


-H 


-CH2CH(OH)CH3 


■ 418.5 


419.4 


13.19 


184 


-Me 


-H 


-H 


-H 


-H 


-H 


-(CH2)20H 


404.5 


405.6 


9.29 


185 


-Me 


-Me 


-Me 


-H 


-H 


-H 


-Me 


402.5 


403.4 


10.12 


186 


-Me 


-H 


-H 


-H 


-H 


-H 


-(CH2)3NHS02Me 


495.6 


4964 


13.06 


187 


-Me 


-H 


-Me 


-H 


-H 


-H 


-(CH2)30H 


432.5 


433.4 


10.14 


188 


-Me 


-H 


-Me 


-H 


-H 


-H 


-<CH2)3NMe2 


459.6 


460.5 


8.39 


189 


-Me 


-H 


-Me 


-H 


-H 


-H 


-{CH2)2NMe2 


445.6 


446.5 


9.42 


190 


-Me 


-H 


-Me 


-H 


-H 


-H 


-(CH2)2NEt2 


473.6 


474.5 


10.85 


191 


-Me 


-H 


-Me 


-H 


-H 


-H 


-<CH2)2-(1 -morpholino) 


487.6 


488.5 


70.49 


192 


-Me 


-H 


-Me 


-H 


-H 


-H 


-(CH2)2-(1-piperidino) 


485.6 


486.6 


11.30 


193 


-Me 


-H 


-Me 


-H 


-H 


-H 


-(CH2)3NEt2 


487.7 


488.5 


9.58 


194 


-Me 


-H 


-Me 


-H 


-H 


-H 


-(CH2)3-(1 -morpholino) 


501.6 


502.3 


9.69 


195 


-Me 


-H 


-H 


-H 


-H 


-H 


-<CH2)20Et 


432.5 


433.4 


16.28 


196 


-H 


-H 


-Me 


-H 


-H 


-H 


-Me 


374.4 


375.4 


9.67 


197 


-Me 


-H 


-{CH2)20Et 


-H 


-H 


-H 


-Me 


446.6 


447.4 


13.83 


198 


-Me 


-H 


-Me 


-H 


-H 


-H 


-(CH2)2CONHEt 


473.6 


474.5 


12.35 


199 


-Me 


-H 


-Me 


-H 


-H 


-H 


-{CH2)3NHS02Me 


509.6 


510.7 


11.96 


200 


-Me 


-H 


-Me 


-H 


-H 


-H 


-(CH2)3NHCOMe 


473.6 


474.5 


10.72 


201 


-Me 


-H 


-H 


-H 


-H 


-<CH2)3- 


400.5 


401.4 


14.04 


202 


-Me 


-H 


-Me 


-H 


-H 


-H 


-(CH2)2C02Me 


460.5 


461.4 


13.57 • 


203 


-Me 


-H 


-H 


-H 


-H 


-H 


-CH2C02t-Bu 


474.6 


475.4 


22.50 


204 


-Me 


-H 


-H 


-H 


-H 


-H 


-CH2C02Et 


446.5 


447.4 


19.17 


205 


-Me 


-H . 


-H 


-H 


-H 


-H 


-<CH2)2NH2 


403.5 


404.5 


12.06 


206 


-Me 


-H 


-H 


-H 


-H 


-H 


-(CH2)2NHAc 


445.5 


446.5 


12.77 


207 


-Me 


-H 


-H 


-H 


-H 


-H 


-<CH2)2NHS02Me 


481.6 


482.4 


14.26 



45 



50 



55 
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Table 22 



R4a 



R4b 



10 




C R4c 
M R4d 



No 


R4a 


R4b 


R4c 


R4d 


R4e 


R4f 


mol weight 
(free 


mass 
(m/e) 


HPLC 

r.t. (min) 


208 


-Me 


-H 


-iPr 


-H- 


-H 


-Me 


430.6 


431.4 


12.66 


209 


-Me 


-H 


-CH2C02H 


-H 


-H 


-H 


432.5 


433.4 


11.61 


210 


-Me 


-H 


-<CH2)2NH2 


-H 


-H 


-H 


417.5 


418.2 


11.94 


211 


-Me 


-H 


-(CH2)2~(1-morpholino) 


-H 


-H 


-Me 


501.6 


502.3 


11.39 


212 


-Me 


-Me 


-Me 


-H 


-H 


-Me 


416.5 


417.4 


10.88 


213 


-Me 


-H 


-(CH2)2NMe2 


-H 


-H 


-Me 


459.6 


460.5 


8.36 


214 


-Me 


-H 


-(CH2)3NMe2 


-H 


-H 


-Me 


473.6 


474.5 


7.00 


215 


-Me 


-H 


-<CH2)2NEt2 


-H . 


-H 


-Me 


4B7.7 


488.5 


10.10 


216 


-Me 


-H 


-(CH2)3NEt2 


-H 


-H 


-Me 


501.7 


502.5 


7.67 


217 


-Me 


-H 


-(CH2)3-(1-morpholino) 


-H 


-H 


-Me 


515.7 


516.6 


9.95 


218 


-Me 


-H 


-(CH2)3NH2 


-H 


-H 


-H 


431.5 


432.5 


10.66 


219 


-H 


-H 


-Me 


-H 


-H 


-Me 


386.5 


389.4 


9.04 


220 


-Me 


-H 


-Me 


-H 


-H 


-(CH2)2NH2 


431.5 


432.5 


11.57 


221 


-Me 


-H 


-(CH2)3NH2 


-H 


-H 


-Me 


445.6 


446.5 


11.53 


222 


-Me 


-H 


-Me 


-H 


-H 


-(CH2)20Et 


460.6 


461.4 


13.79 


223 


-Me 


-H 


-Me 


-Me 


-Me 


-Me 


430.6 


431.4 


13.63 


224 


-Me 


-H 


-<CH2)3-(1-morpholino) 


-H 


-H 


-nPr 


543.7 


544.6 


12.60 


225 


-Me 


-H 


-(CH2)3NHCOMe 


-H 


-H 


-H 


473.6 


474.5 


12.67 


226 


-Me 


-H 


-<CH2)3NHS02Me 


-H 


-H 


-H 


509.6 


510.4 


14.07 


227 


-Me 


-H 


-<CM2)3NHCOMe 


-H 


-H 


-Me 


487.6 


488.5 


13.60 


228 


-Me 


-H 


-<CH2)3NHS02Me 


-H 


-H 


-Me 


523.7 


524.4 


15.08 



15 



20 



25 



30 



35 



40 



45 



50 



55 
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Table 23 

5 




H R5f 



No. 


R5a 


R5b 


R5c 


R5d 


R5e 


R5f 


1 1 IL/I wtJiy i ii 

(tree 


II loos 

(m/e; 


WPI (~* 

r.t. (min) 


229 


-H 


-Me 


-Me 


-Me 


-Me 


-H 


433.6 


434.5 


8.43 


230 


-H 


-Me 


-Me 


-Me 


-H 


-H 


419.5 


420.5 


11.34 


231 


-H 


-H 


-Me 


-Me 


-H 


-H 


405.5 


406.5 


8.33 


232 


-H 


-H 


-Me 


-Me 


-Et 


-Et 


461.6 


462.5 


9.37 


233 


-H 


-Me 


-Me 


-Me 


-nPr 


-H 


461.6 


462.5 


13.92 


234 


-H 


-Me 


-Me 


-Me 


-iPr 


-H 


461.6 


462.5 


13.40 


235 


-H 


-Me 


-Me 


-Me 


~Et 


-H 


447.6 


448.5 


11.33 


236 


-H 


-H 


-Me 


-Me 


-nPr 


-H 


447.6 


448.5 


15.18 


23/ 


-H 


-H 


-Me 


-Me 


-iPr 


-H 


447.6 


448.5 


14.99 


238 


-H 


-H 


-Me 


-Me 


-Me 


-H 


419.5 


420.5 


17.79 


230 


-H 


-H 


-Me 


-Me 


-Et 


-H 


433.6 


434.5 


13.47 


240 


-H 


-H 


-Me 


-Me 


-Me 


-Me 


433.6 


434.5 


8.00 


241 


-H 


-H 


-S02Me 


-H 


-H 


-H 


455.5 


456.3 


11.78 


242 


-H 


-H 


-S02Me 


-H 


-Me 


-H 


469.6 


470.3 


12.31 


243 


-H 


-H 


-S02Me 


-H 


-Me 


-Me 


483.6 


484.3 


11.11 


244 


-H 


-H 


-S02Me 


-H 


-Et 


-H 


483.6 


484.3 


13.65 


24b 


-H 


-H 


-S02Me 


-H 


-nPr 


-H 


497.6 


498.3 


15.29 


246 


-H 


-H 


-S02Me 


-H 


-iPr 


-H 


497.6 


498.3 


15.10 


24/ 


-H 


-H 


-COMe 


-H 


-Me 


-Me 


447.5 


448.5 


10.22 


248 


-H 


-H 


-COMe 


-H 


-Et 


-H 


447.5 


448.5 


12.92 


249 


-H 


-H 


-COMe 


-H 


-Et 


-Et 


475.6 


476.5 


11.99 


250 


-H 


-H 


-COMe 


-H 


-nPr 


-H 


461.6 


462.5 


14.58 


251 


-Me 


-Me 


-Me 


-Me 


-H 


-H 


433.6 


434.5 


13.59 


252 


-Me 


-Me 


-Me 


-Me 


-Et 


-H 


461.6 


462.5 


12.96 


253 


-Me 


-Me 


-Me 


-Me 


-nPr 


-H 


475.6 


476.5 


15.96 


254 


-Me 


-H 


-Me 


-Me 


-H 


-H 


419.5 


420.5 


10.28 


255 


-Me 


-H 


-Me 


-Me 


-Et 


-H 


447.6 


448.2 


15.05 


256 


-Me 


-H 


-Me 


-Me 


-nPr 


-H 


461.6 


462.5 


17.10 



55. 
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Table 24 




N — R6b 

/ 

R6c 



RBe 



-R6d 



No. 


R6a 


R6b 


R6c 


R6d 


R6e 


mol 
weiPht 


mass 
tm/e) 


HPLC 
r t fmirrt 


257 


-H 


-Me 


-Me 


-H 


-H 


419.5 


420.5 


7.93 


258 


-H 


-Me 


-Me 


-Me 


-H 


433.6 


434.5 


8.60 


259 


-H 


-Me 


-Me 


-Me 


-Me 


447.6 


448.5 


7.13 


260 


-H 


-Me 


-Me 


-Et 


-H 


447.6 


448.5 


10.18 


261 


-H 


-Me 


-Me 


-Et 


-Et 


475.6 


476.5 


8.81 


262 


-H 


-Me 


-Me 


-nPr 


-H 


461.6 


462.5 


12.59 


263 


-H 


-Me 


-Me 


-iPr 


-H 


461.6 


462.5 


11.88 


264 


-Me 


-Me 


-Me 


-H 


-H 


433.6 


434.5 


9.61 


265 


-Me 


-Me 


-Me 


-Me 


-H 


! 447.6 


448.5 


7.42 


266 


-Me 


-Me 


-Me 


-Me 


-Me 


461.6 


462.8 


7.34 


267 


-Me 


-Me 


-Me 


-Et 


-H 


461.6 


462.5 


8.39 


268 


-Me 


-Me 


-Me 


-nPr 


-H 


475.6 


476.5 


10.03 


269 


-Me 


-Me 


-Me 


-iPr 


-H 


475.6 


476.5 


9.43 


270 


-H 


-S02Me 


-H 


-H 


-H 


469.6 


470.3 


12.19 


271 


-H 


-S02Me 


— H 


-Me 


-H 


483.6 


484.3 


12.61 


272 


-H 


-S02Me 


-H 


-Et 


-H 


497.6 


498.3 


13.85 


273 


-H 


-S02Me 


-H 


-Et 


-Et 


525.7 


526.4 


13.07 


274 


-H 


-S02Me 


-H 


-nPr 


-H 


511.7 


512.6 


15.42 


2/b 


-H 


-S02Me 


-H 


-iPr 


-H 


511.7 


512.6 


15.16 


2/6 


-H 


-COMe 


-H 


-H 


-H 


433.5 


434.5 


11.23 


271 


-H 


-COMe 


-H 


-Et 


-H 


461.6 


462.5 


12.92 


278 


-H 


-COMe 


-H 


-Et 


-Et 


489.6 


490.5 


12.13 


279 


-H 


-COMe 


-H 


-nPr 


-H 


475.6 


476.5 


14.48 



Table 25 

Me 




N — R7a 



N— R7b 
R7c 



No. 


R7a 


R7b 


R7c 


mol weight 
(free base^ 


mass 
fm/f^ 


HPLC 
r t (mini 


280 


-H 


-propargyl 


-Me 


386.5 


387.4 


12.99 


281 


-Et 


-propargyl 


-Me 


414.5 


415.4 


11.99 


282 


-propargyl 


-<CH2)2NMe2 


-Me 


457.6 


458.6 


12.52 


283 


-(2-pyridyl) 


-Me 


-Me 


439.5 


440.6 


12.65 


284 


-Me 


-Me 


-H 


362.4 


363.3 


12.24 


285 


-Ph 


-Me 


-Me 


438.5 


439.5 


14.73 
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10 




No. 


R8a 


R8b 


R8c 


R8d 


R8e 


R8f 


R8g 


mot weight 
(free base) 


mass 
(m/e) 


HPLC 
r.t. (min) 


286 


-F 


-Me 


-H 


-Me 


* -(CH2)3- 


-Me 


392.5 


393.6 


13.03 


287 


-F 


-Me 


-H 


-(CH2)2-0-(CH2)2- 


-H 


-(CH2)2NMe2 


465.6 


466.4 


10.44 


288 


-F 


-Me 


-H 


-(CH2)2-0-(CH2)2- 


-Me 


-(CH2)2NMe2 


479.6 


480.7 


13.07 


289 


-H 


-H 


-H 


-Me 


-<CH2)2- 


-Me 


346.4 


347.4 


12.16 


290 


-H 


-Me 


-Me 


-Me 


-<CH2)2- 


-Me 


374.5 


375.7 


15.49 


291 


-H 


-Me 


-Me 


-(CH2)2-CMCH2)2- 


-H 


-(CH2)2NMe2 


461.6 


462.5 


12.88 


292 


-H 


-Me 


-Me 


-(CH2)2-CHCH2)2- 


-Me 


-<CH2)2NMe2 


475.6 


476.5 


14.08 


293 


-H 


-Me 


-Me 


-(CH2)2-0-(CH2)2- 


-Me 


-Me 


418.5 


419.4 


14.47 


294 


-H 


-Me 


-Me 


-(CH2)2-0-(CH2)2- 


-H 


-Et 


418.5 


419.4 


15.72 


295 


-H 


-Me 


-Me 


-Me -(CH2)3- 


-Me 


388.5 


389.4 


14.77 


295 


-H 


-Me 


-Me 


-(CH2)2-0-(CH2)2-|-H 


-Me 


404.5 


405.6 


14.44 



15 



20 



25 



Example 297 - Example 317 



[0269] Further to the compounds of the above Examples, the compounds in the following Table 27 to Table 29 were 
30 obtained by the same procedure as in Example 67, Example 68, Example 69, Example 70 and/or Example 76. 



35 



40 



45 



50 



55 
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Table 27 



No. 


Structure 


Chemical name 


1H NMR 




! Solven 


t 6 (ppm) 


297 


OH 

<f>— (_ «\r~\ 

° H 


NH3~[1~(3-Benzoyl 
phenyl)ethyl]-1H-1,2,4- 
triazol-5-yl}-N— (2- 
hy d ro xy e thy (>-4- 
morphoiine carboximid 
amide 


400 


CDCI3 


1.70(d, 3H. J=7.3Hz). 3.25(q, 2H. 
J=5.0Hz). 3.37-3.44(m, 4H). 
3.56-3.66(m, 2H). 3.69-3.75(m, 
4H). 4.23(a 1H. J=7.3Hz), 6.65(t 
1H, J=5.0Hz). 7.37-7.50(m, 3H), 
7.55-7.62(m, 3H). 7.77-7.88(m, 
3H) 


298 


<fW 5 

CHj 


[3-(H5-[(1 ,3-DimethyH2- 
imidazolidinyiidene 
amino]- 1 H-1 ,2,4— triazof-3- 
yl)ethyl)phenyl](phenyl) 
methanone 


400 


CDC13 


1.69(s. 3H. J=7.0Hz). 2.70(s. 6H). 
3.39-3.4 Km. 4H). 4.2 3(a IK ! 
Jr7.0Hz), 7.36-7.79(m, 9H) 


299 


/T-\. /=*» >~ CH » 

^ V— ( HN / v 


NW3-[1-<3-Benzoyl 
phenyl)ethyQ-1 H-1 .2,4- 
triazor-5-yl}-N-isopropyH 
4-morphoiine carboximid 
amide hydrochloride 


400 


d6~ 
DMSO 


1.09(d. 3K J=6.4Hz). 1.1 0(d. 3H. 
J=6.4Hz>, 1.63(d. 3H. J=7.2Hz). 
3.3 Kbr s, 4H). 3.54(br s, 4H). 
3.67-3.73(m. 1H). 4.42(br q. 1H. 
J=6.7Hz), 7.51-7.72(m. 9H). 
8.5l(brs. 1H). 10.55{brs. 1H), 
14.07(br s. 1H) 


300 


\ / — \ ) 


[3-{ 1 H5-[< 1 .3-Dimethy 1 
tetrahydro-2(1H)~ 
pyrimidinylidene)amino]- 
1 H-1 ,2,4-tnazol-3-ylJ 
ethyl )phenyQ(phenyl) 
methanone 


400 


CDCI3 


1.68(d, 3K J=7.2Hz). 1.96(quint, 
2H. J=6.1Hz). 2.84(s. 6H). 3.23- 
3.27(m. 4H), 4.2 1(q. 1H. 
J=7.2Hz), 7.37(t, 1H, J=7.7Hz), 
7.44-7.47(m, 2H), 7.56-7.60(m 
3H). 7.77-7.82(m. 3H) 


301 


/ — H 


NH3-[M3-Benzoyl 

phenyl)ethy0-1 H-1 .2.4- 

triazol-5-yl}-N-[3- 

(dimethyJamino)propyfl-4- 

morpholinecarboximid 

amide 


400 


CDCI3 


1 .98(br d. 3H. J=5.9Hz), 2.35(br 
s. 2H). 2.9l(brs. BH). 3.52(br s. 
1 0H). 3.88(br s. 2H). 4.82(br q, 
1 H, J=5.7Hz), 7.45-749(m, 3H), 
7.5 7-7.62(m. 2H). 7.76-7.79(m, 
2H). 7.85-7.86(m. 1 H). 7.98(br s. 
1H). 9.72(br s. 1H), 10.40(br s. 
1H) 


302 


or V- - . 


N*H3-[l-(3-Ben2oyl 
phenyl)ethyfl-1 H-1 .2.4- 
triazor-5-yl}-N-[2-<2- 
hydroxyethoxy )ethy l)-4 - 
morpholine carboximid 
amide hydrochloride 


400 


d6- 
DMSO 


1.63(d, 3H. J=7.2Hz), 3.27-3.50(m, 
12H). 3.55(br s, 4H), 4.43(br a IK 
J=7.0Hz). 7.50-7.72(m. 9H). 8.81(br 
s. 1H). 10.70(br s, 1H), 14.05(brs, 
1H) 


303 




NH3-[1-<3-Ben2oyl 

phenyl)ethyQ-1H-1.2.4- 

triazol-5-yl)-N-methyi-N- 

(2-propynyl)-4- 

morpholinecarboximid 

amide 


400 


CDCI3 


1.7KA3K J=7.2Hz). 2.28Ct IK 
J=2.4Hz). 2.78(s. 3H), 3.20(m, 
2H). 3.14-3.28(m 4H). 3.59- 
3.67(m. 4H). 3.85(brs. 2H). 
4.22(q. 1H. J=7.2Hz). 7.37- 
7.49(m, 3H). 7.54-7.64(m. 3H). 
7.76-7.87(m; 3H) 



81 
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Table 28 



No. 


Structure 


Chemical name 


1H NMR 


MH: 


z Soh>en1 


t S (ppm) 


304 




NH3-[M3-Benzoyl 

nhprn/tWhvlVl H— 1 9 4- 

triazot-5-ylHH2-<1- 
pyrroli dinyOethy 0 -4- 
morpholinecarboximid 
amide dfhydrochloride 


300 


d6- 
DMSO 


1.65(d, 3H, J=7.14Hz), 1.94(br s. 
4H). ZMCbr s, 2K), 3.35(br s. 
6H). 3.56(br s. 8H>. AAOio. IK 
J=6.6Hz), 7.50-7.74(m. 9H). 
10.99(br s, 1H) 


305 


JO 


N-<2-{[(|3-[1-<3-Benzoyl 
phenyl)ethyl]-1H-1.2,4- 
triazol-5-yl)imino)(4- ■ 
morpholinyOnnethy Ijamino ] 
ethyOacetamide 


400 


CDCI3 


1.65(s, 3H), 1.72(d. 3K J=7.2Hz), 
3.22-3.39(m, 8H), 3.67-3.75(rn, 
4H), 4.25(q. 1H. J=7.2Hz), 
6.6B(br, 1H), 7.37-7.68(m. 7H). 
7.74-7.81<m. 2H). 7.73(m. 1H) _ 


306 


o 

ti 


NW3-(W3-eenroyl 
phenyl)ethyfl-1l-M ,2,4- 
tnazoh5-ylHH2- 
[(methylsulfonyl)amino] 
ethy)}*-4— moppholin e 
carboximidamide 


400 


CDCI3 


1.72(dL 3H. J=7.2Hz). 2.79Cs, 3H). 
3.20(m. 2HX 3.31-3.42(m, 6H), 
3.67-3.76(m, 4H) f 4.29(q, 1H. 
J=7.2Hz). 6.54(brt, 1H. J=6.0Hz), 
7.29(brt, 1H, J=5.4Hz). 7.37- 
7.5!(m, 3H). 7.54-7.63(m, 3H), 
7.75-7.81(nrv2H).7.89(m,1H) ! 


307 




NM3-[1-<3-Benzoyl 
phenyl)ethy£MH-1,2.4- 
triazoh-S-yJhN-K- 
(dlmethy lami no)ethy (J—N- 
methyl-N'— propylguanidine 


400 


CDC13 


0.83(t, 3H # J=7.4Hz). 1,46(m, 
2H), 1.68(d, 3H. J=7.2Hz). 2.2 B(s. 
3H), 2.49(t 2H, J=6.4Hz). 2.84<s, 
3H) r 3.05(m, 2H), 3.30-3.43(1X1, 
2H), 4.22(q, 1H, J=7.2Hz). 7.35- 
7.64(m, 6H). 7.75-7.84(rn, 3H), 
847(brs 1h0 


308 




[3-(H5-KM2-Ethoxy 

ethy!)-3-methyl 

tetrabydro-2(1H> 

pyrimidinylidene)amino]- 

lHH.2.4-triazoh3-yfl 

ethyl)phenyl](phenyO 

methanone 


400 


CDCI3 


1.1 2(t 3H, J=7.0Hz). 1.66(d, 3H, 
J=7.0Hz), 1.93-1.99(m. 2H), 
2.69(s. 3H), 3.21-3.25(m, 2H). 
3.36-3.42(rrv 4H>. 3.50-3.52(m, 
4H), 4.2D(q, 1H, J=7.0Hz). 7.37(t 
1H, J=7.5Hz). 7.46-7.B1(m. 8H) 


309 


X 


|3-[1 -(5-[[(3-Hydroxy- 1 - 

pyrrolidinyl)(4— 

morpho 5ny Omethyl iden e] 

aminoH H-1 ,2.4-triazof-3- 

yl)ethyl]phenylKphenyl) 

methanone hydrochloride 


400 


CD30D 


1.75(d, 3H, J=7.2Hz). 1.96- 
2.1 4(m. 2H). 3.21-3.38(n\ 4H). 
3.46(m, tH), 3.53-3.62Cm. 4H). 
3.64(ra 1H), 3.75(m, 1H). 3.86(m. 
1H). 4.36-4.4 9(rn 2H), 7.47- 
7.58(rn, 3H). 7.58-7,68(m, 3H). 
7.58-7.81(m. 3H) 


310 < 


CK ^>-^ 0 : 


|3-[1-(5-{[Di(4- 
T^orphoIinyDmethylene] 
3mtno}-1 H-l ,2,4-triazor-3- 
/l)ethyl]phenyl)(phenyl) 
nethanone hydrochloride 


300 


J 

CDCI3 : 


1.89(d, 3H, J=7.2H 2 ), 3.52(br.s. 
3H), 3.67(br.s, 8H), 4.79(q, 1H, 
J=7.2Hz). 7.42-7.50(rn, 3H), 
7.56-7.61(m 2H). 7.74^7.78(m. 
2H), 7.82-7.B5(m. 1H), 8.03(br.s. 
IH). 
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Table 29 



No. 


Structure 


Chemical name 


1H NMR . 


MHz 


SoK/enl 


6 (ppm) 


311 


0 

<TV< CMl CT 

HO HjC 


NHHl-O-Benzoy! 
phenyUetnylJ- 1 H-i ,2.4- 
triazo)-5--yl}-N,N- 
dimethyl-4- 

thiomorpholinecarboximi da 
mide" 1 ,1— dioxide 
hydrochloride 


400 


CD30D 


1.75(d. 3H, J=7.2Hz). 3.00- 
3.28(m, 10H), 3.60-4.00(01, 4H>. 
4.43(q, 1H. J=7.2Hz), 7.50- 
7.56(m. 3H). 7.62-7.67(m. 3H). 
7.73-7.90(m. 3H) 


312 


O 

, n CH S > — S=0 

v \=S V—N N / 

<fV< •o-"-< 

HO H,C-^ CH a 


N —\3~L'v3— Benzoyl 
phenyl)ethyl]-1 H-1 ,2.4- 
triazoHS-ylJ-N.N-diethyl- 
4-thiomorpholine 
carboximidamide 1,1- 
dioxide hydrochloride 


400 


CD30D 


1.06-1.22(m, 6H), 1.75(d. 3H. 
J=7.2Hz). 3.09-3.31 (m. 4H), 
3.36-3.55(m, 4H), 3.69-3.95(m, 
4H), 4.44(q. 1H. J=7.2Hz). 7.50- 
7.56(m. 3H), 7.6l-7.68(m, 3H), 
7.71-7.83(m, 3H) 


313 




N*H3-[1-<3-B e nzoyl 

phenyOethyfMH-1,2.4- 

triazol-5-yl}-N-[3- 

(dimethylamino)propyl]-N- 

methylguanidine 


400 


CDC13 


1.68(d 3H. J=7.0Hz). 1.68- 
1.74(m. 2H), 2.1 8(s. 6H), 2.27(t 
2K J=6.0Hz). 2.98(s. 3H). 3.32- 
3.35(m. 2H). 4.2 T(q. 1H. 
J=7.0Hz). 7.34-7.85(m. 9H), 
8.3JCbrs, 2n). 


314 


° S HO 


{3-[1 -<5H[4-Morpholinyl 
(1-pyrroridinyl) 
methylidene) amino}- 1 H— 
1 .2,4-triazor-3-yl>ethy!] 
phenyl)(phenyl)methanone 
hydrochloride 


400 


CD30D 


1.76(d t 3H, J=6.8Hz), 1.88- 
2.10(m, 4H). 3.18-3.39(m, 4H), 
3.49-3.7CKm, 8H). 4.44<q. 1H. 
J=6.BHz). 7.47-7.60(m, 3H), 
7.60-7 .7 3(m, 3H). 7.73-7 .82(m. 
3H) 


315 


// V/ // ft _f v / 

O {J 2HO 


N'H3-[l-<3-Ben2oyl 
phenyOethyQ-IH-1 .2,4- 
triazor-5-yl}-N-ethyl-4- 

iiicuiyi 1 pi^ci exilic 

carboximidamide 
dihydrochloride 


400 


C03OD 


1.22 (t 3H, J=6.9Hz). 1.74(d. 3H. 
J=6 9H2> 2 94(k 3H1 3 15- 
3.37(m. 4H). 3.45-3.73fm. 4H). 
4.00(q, 2H. cJ=6.9Hz). 4.43(q, 1H. 
J=6.9Hz). 7.49-7.58(m. 3H), 
7.58-7.69(m, 3H). 7.69-7 .8l(m, 
3H), 


316 




NH3-[l-(3- 

benzoyfphenyOethyfl-1 H- 
1 ,2.4-triazor-5-ylH\H5- 
hydro xypentyl}-4- 
morphoiinecarboximid 
amide 


400 


CDCI3- 


1.31-1 .39(m, 2H), 1.43-1.53(m, 
4H). 1.69W, 3H. J=7.2Hz). 
3.17( Qt 2H. J=5.0Hz). 3.26- 
3.34( m . 4H).3.53(t 2H, J=6.4Hz), 
3.68-3.70(m. 4H). 4.23(q, 1H. 
J=7.2Hz),7.40(t 1H. J=7.7Hz). 
7.43-7 .49(m. 2H) t 7.53-7.6l(rn, 
3H), 7.76-7.84(n% 3H). 8.85(brs. 
1H). 


317 




NH3-tl-(3~Benzoyl 

phenyl)ethyO-1H-1.2.4- 

tria2oH5-ylHH2.2.2- 

trifkjoroethyO-4- 

morpholinecarboximid 

amide hydrochloride 


300 


d6- 
DMSO 


1.63(d. 3H. J=7.1Hz). 3.24(br s, 
4H). 3.56(br s, 4H). 4.05(br s. 
2H). 4.37(br s. 1H). 7.53-7.73(rn, 
9H) 



83 



10 
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Example 318 

(3-{1'[5-(2-(4-Morpholinyl)-5 > 6>dihydro-1(4H)-pyrimidinyl)-1H-1 ,2,4-triazol-3-yl]ethyl}phenyl)(phenyl)methanone 
[0270] 




15 

[0271] The compound (1 .0 g) obtained in Reference Example 55 was dissolved in dioxane (10 mL), and 3-amino- 
1-propanol (1 mL) was added thereto and stirred at 70 °C for 1 hour. The mixture was cooled to room temperature, 
and ethyl acetate and water was added thereto, and the organic layer was separated. The organic layer was washed 
with water, dried, and concentrated. The residue was dissolved in dichloromethane (20 mL), and cooled to 0 °C. Tri- 

20 ethylamine (0.41 mL) and methanesuffonyl chloride (0.24 mL) were added thereto and stirred for 2 hours. The reaction 
mixture was poured into a saturated aqueous ammonium chloride solution, and ethyl acetate and water were added 
thereto, and the organic layer was separated. The organic layer was washed with water, dried, and concentrated. The 
obtained residue was dissolved in dioxane (40 mL), and 2N aqueous sodium hydroxide solution (10 mL) was added 
thereto and stirred at 70 °C for 1 hour. The mixture was cooled to room temperature. Water and ethyl acetate were 

25 added thereto and the organic layer was separated and the aqueous layer was extracted five times with chloroform. 
The organic layers were dried over sodium sulfate and concentrated to obtain the desired compound (0.62 g). 

lH-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .69(d, 3H, J=7.2Hz), 1.84(m, 2H), 3.01-3.09(m, 4H), 3.38-3.47(m, 2H), 
3.58-3.72(m, 4H), 3.77-3.85(m, 2H), 4.24(q, 1 H, J=7.2Hz), 7.38-7.51 (m, 3H), 7.56-7.66(m, 3H), 7.77-7.83(m, 3H) 

30 Example 319 

[3-(1'{5-[2'(4-lv1orpholinyl)-4,5-dihydro-1H-imidazol-1-yl]-1 H-1 ^^-triazol-S-yllethyQphenylKphenyQmethanone 
[0272] 

35 



40 



Me 




SMe 
SQ 2 Ph 




45 



50 



55 



[0273] The desired compound was obtained from the compound obtained in Reference Example 55 and eth- 
anolamine by the same procedure as in Example 318. 

1 H-NMR(300MHz, CDCI 3 ) 8 ppm: 1 .77(d, 3H, J=7.2Hz), 3.30-3.42(m, 4H), 3.57-3.64(m, 4H), 3.71 -3.77(m, 2H), 
4.10(brt, J=8.3Hz), 4.52(q, 1H, J=7.2Hz), 7.40-7.50(m, 3H), 7.57-7.68(m, 3H), 7.75-7.80(m, 3H) 



84 
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Example 320 

{3-[1 -(5-Amino-1 H-1 ,2,4-triazol-3-yl)ethyl]phenyl}(phenyl)methanone hydrochloride 
5 [0274] 



10 




15 [0275] The desired compound was obtained by treating the compound obtained in Reference Example 50 with 1 M 
HCI/ether. 

1H-NMR(400MHZ, CD 3 OD) 5 ppm: 1 .67(d, 3H, J=7.2Hz), 4.27(q, 1 H : J=7.2Hz), 7.50-7.60(m, 4H), 7.62-7.70(m, 
3H), 7.74-7.78(m, 2H) 

20 Reference Example 1 

3-Amino-4-[3-(2-phenyl-1,3-dioxolan-2-yl)phenyn-2-pentenonitrile 

[0276] 



30 




[0277] The compound (20 g) obtained in Reference Example 34 was dissolved in ethanol, and ammonia was added 
35 thereto. The mixture was kept at 170 °C in an autoclave for 10 hours. The solvent was evaporated. The residue was 
purifed by a silica gel column chromatography to obtain the desired compound (15.2 g). 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1.44(d, J=7.1Hz), 1.57(d, J=7.1Hz), (total 3H f 5:1), 3.54(q, J=7.1Hz), 4.34(q, 
J=7.1Hz), (total 1H, 5:1), 3. 99-4,11 (m, 5H), 4.53(br, 2H), 7.13-7.52(m, 9H) 

40 R e f erence Example 2 

3-{1 -[3-(2- Phenyl- 1 ,3-dioxolan-2-yl)phenyl]ethyl}-5-isothiazolamine 

[0278] 



50 




[0279] The compound (18.3 g) obtained in Reference Example 1 was treated with hydrogen sulfide in pyridine (100 
ml_) for 40 hours. Pyridine was evaporated under reduced pressure to give a crude thioamide intermediate (23.6 g). 
The thioamide was dissolved in acetonitrile (240 mL) and water (100 ml_), and hydrogen peroxide (9.5 mL) was added 
dropwise thereto under ice-cooling and stirred for 1 hour. Acetonitrile was evaporated under reduced pressure. A 
saturated brine was added to the residue and the mixture was extracted with chloroform. The organic layer was dried 



85 



BNSDOCID: <EP 1201661A1J_> 



( 



EP 1 201 661 A1 

and concentrated under reduced pressure. The crude compound was purified by a silica gel column chromatography 
(hexane/ethyl acetate = 4/1 -1/1 ) to obtain the desired compound (7.5 g). 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .61 (d,3H,J=7.1 Hz), 4.05(s,4H), 4.09(q,1 H, J=7.1 Hz), 4.30(br.s,2H), 5.97(s, 
1H), 7.13-7.18(m,1H), 7.21 -7.36(m,5H), 7.44-7.53(m,3H). 

Reference Example 3 

Dimethyl 3-{1 -[3-(2-phenyl-1 ,3-dioxolan-2-yl)pheny]]ethyl}-5-isothiazolyl dithioimidocarbonate 
[0280] 




SMe 



[0281] The desired compound was obtained from the compound obtained in Reference Example 2 by the same 
procedure as in Referernce Example 8. 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .67(d,3H,J=7.1 Hz), 2.56(br.s,6H), 4.05(s,4H), 4.23(q,1 H,J=7.1Hz), 6.61 (s, 
1H), 7.14-7.19(m,1H), 7.21 -7.35(m,5H), 7.47-7.52(m,3H). 

Reference Example 4 

Methyl N-(3-{1-[3-(2-phenyl-1 ,3"dioxolan-2-yl)phenyl]ethyl}-5-isothiazolyl)-4-morpholinecarbimidothioate 
[0282] 




[0283] The desired compound was obtained from the compound obtained in Reference Example 3 by the same 
procedure as in Reference Example 9. 

iH-NMR(300MHz, CDCI 3 ) 5 ppm: 1 ,65(d,3H,J=7.1 Hz), 2.23(s,3H), 3.72(br.s,8H), 4.04(s,4H), 4.18(q,1H, 
J-7.1HZ), 6.45(s,1H), 7.15-7.35(m,6H), 7.47-7.51 (m,3H). 

Reference Example 5 

N,N-Dimethyl-N'-(3-{1[3-(2-phenyl-1 ,3-dioxolan-2-yl)phenynethyl) -5-isothiazolyl)carbamimidic chloride 
[0284] 




[0285] Phosgene iminium chloride (1 .5 g) was added to a methylene chloride solution (50 mL) of the compound (3.00 
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g) obtained in Reference Example 2, and stirred for 1 hour. Chloroform (100 ml_) was added to the mixture, and the 
mixture was washed with an aqueous saturated sodium bicarbonate solution : dried over sodium sulfate and concen- 
trated to obtain the desired compound (4.00 g). 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .65(d,3H,J=7.1 Hz), 3.1 7(s,6H), 4.04(s,4H), 4.1 9(q,1 H,J=7.1 Hz), 6.49(s,1 H), 
5 7.14-7.35(m,6H), 7.48-7. 52(m,3H). 

Reference Example 6 

5-[1 -(2-Fluoro[1 J '-biphenyl]-4-yi)ethyl]-1 ,3,4-oxadiazol-2-amine 
[0286] 



15 




20 [0287] An aqueous solution (35 mL) of sodium bicarbonate (2.60 g) was added to a dioxane solution (100 mL) of 
2-(2-fiuoro[1 ,1'-biphenyl]-4-yl) propanohydrazine (7.26 g), which is known in Zagazig J. Pharm. Sci. (1996), 5(1), 29-35. 
Further 95% cyanogen bromide (3.45 g) was added thereto, and stirred at room temperature for 7 hours. The mixture 
was cooled with an ice-water bath. The precipitated crystals were collected by filtration, and dried to obtain the desired 
compound (5.18 g). 

25 1H-NMR(270MHz, d 6 -DMSO) 8 ppm: 1 .59(d, 3H, J=7.2Hz) : 4.34(q, 1H, J=7.2Hz), 6.92(br-s, 2H), 7.17-7.25(m, 

2H), 7.3-7.7.55(m, 6H) 

Reference Example 7 

30 5-{1 -[3-(2-Phenyl-1 ,3-dioxolan-2-yl)phenyl]ethyl}-1 ,3,4-oxadiazol-2-amine 

[0288] 




[0289] The compound (32.88 g) obtained in Reference Example 21 was dissolved in dioxane (500 mL), and an 
aqueous solution (150 mL) of sodium bicarbonate (9.73 g) was added thereto. Further 95% cyanogen bromide (12.92 
g) was added thereto, and stirred at room temperature for 3 hours. Water (50 mL) was added thereto, and stirred for 
1.5 hours. Then, the mixture was cooled with an ice-water bath. The precipitated crystals were collected by filtration, 
and dried to obtain the desired compound (23.10 g). 

1 H-NMR(270MHz, CDCI 3 ) 5 ppm: 11 .67(d, 3H, J=7.2Hz), 4.03-4.08(m, 4H), 4.16(q, 1 H, J=7.2Hz), 4.92(br-s, 2H), 
7.17-7.52(m,9H) 
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Reference Example 8 

Dimethyl 5-{1-[3-(2-phenyl-1,3-dioxolan-2-yl)phenyl]ethyl}-1,3,4-oxadiazol-2-yldithioimiclecarbonate 
5 [0290] 



10 




Me 




SMe 

// °v A 
N. <?— N SMe 
N 



T5 



20 



25 



[0291] Under a nitrogen atmosphere, the compound (19.64 g) obtained in Reference Example 7 was dissolved in 
DMF (58 ml_), and 20M aqueous sodium hydroxide solution (3.5 mL) was added dropwise thereto at 0 °C, which taking 
10 min, and stirred for 30 min. Carbon disulfide (8.86 g) was added dropwise thereto, and stirred for 30 min. 20M 
Aqueous sodium hydroxide solution (3.5 mL) was added dropwise thereto, which taking 10 min, and warmed to room 
temperature and stirred for 30 min. Methyl iodide (19.83 g) was added thereto at 0 °C and stirred for 4 hours. The 
reaction mixture was poured into water (500 mL), extracted with ethyl acetate, dried, and concentrated. The residue 
was purified by a silica gel column chromatography (hexane/ethyl acetate = 5/1 - 5/2) to obtain the desired compound 
(20.18 g). 

1 H-NMR(270MHz, CDCI 3 ) 6 ppm: 1 .73(d, 3H, J=7.3Hz), 2.60(s, 6H), 4.05(s, 4H), 4.30(q, 1 H, J=7.3Hz), 7.22-7.39 
(m, 6H), 7.48-7.53(m t 3H) 

Reference Example 9 



Methyl N-(5-{1 -f3-(2-phenyl-1 ,3-dioxolan-2-yl)phenyl]ethyl}-1 ,3,4-oxadiazol-2-yl)-4-morpholinecarboximidethioate 
30 [0292] 



35 




SMe 



SMe 




SMe 



40 



45 



[0293] Under a nitrogen atmosphere, the compound (14.26 g) obtained in Reference Example 8 was dissolved in 
THF (280 mL), and morpholine (3.37 g) was added and stirred at room temperature for 3 hours. The mixture was 
concentrated under reduced pressure and purified by a silica gel column chromatography (chloroform) to obtain the 
desired compound (15.51 g). 

1 H-NMR(270MHz, CDCI 3 ) S ppm: 1 .70(d, 3H, J=7.3Hz), 2.03(s, 3H), 3.68-3.72(m, 4H), 3.77-3.81 (m, 4H), 4.04 
( S> 4H), 4.24(q, 1H, J=7.3Hz), 7.24-7 .38(m, 6H), 7.46-7 .50(m, 3H) 
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Reference Example 1 0 
Methyl 

5 N-(541-[3-(2-phenyl-1,3-dioxolan-2-yl)phenyl]e^ -thiomorpholinecarboximidethioate 
[0294] 



10 



15 




[0295] Under a nitrogen atmosphere, the compound (11 .25 g) obtained in Reference Example 8 was dissolved in 
THF (250 mL), and thiomorpholine (2.76 g) was added and stirred at room temperature for 1 2 hours. The mixture was 
concentrated under reduced pressure and purified by a silica gel column chromatography (chloroform/methanol = 1/0 
20 - 100/1 - 50/1) to obtain the desired compound (12.37 g, yellow oil). 

1H-NMR(300MHZ, CDCl 3 ) 5 ppm: 1.70(d, 3H, J=7.2Hz). 2.02(s, 3H), 2.66-2.70(m, 4H), 4.04-4.09(m, 4H), 4.24 
(q, 1H, J=7.2Hz), 7.22-7.39(m, 6H), 7.47-7.50(m, 3H) 

Reference Example 11 

25 

(3-Bromo-4-methylphenyl)(phenyl)methanone 
[0296] 

30 




[0297] Thionyl chloride (50 mL) and DMF (0.1 mL) were added dropwise successively to 3-bromo-4-methylbenzoic 
acid (10 g), and stirred under reflux with a drying tube filled with calcium chloride for 4 hours. After cooled to room 
temperature, the mixture was concentrated under reduced pressure to obtain 3-bromo-4-methylbenzoyl chloride. Under 

40 a nitrogen atmosphere, aluminum chloride (7.4 g) was added to a benzene solution (1 00 mL) of the obtained residue 
and stirred under reflux for 6 hours. After cooled to room temperature, the reaction mixture was poured into 10% 
hydrochloric acid (300 mL) and extracted twice with toluene (200 mL). The obtained organic layers were washed with 
10% aqueous sodium hydroxide solution (200 mL) and a saturated brine (200 mL), dried over sodium sulfate, and 
concentrated under reduced pressure. The residue was purified by a silica gel column chromatography (ethyl acetate/ 

45 hexane = 1/10) to obtain the desired compound (8.8 g). 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 2.49 (s, 3H), 7.35 (d, 1H, J=10.5 Hz), 7.50 (dd, 1H, J=11.0 Hz), 7.51 (d, 1H, 
J=10.5 Hz), 7.58-7.66 (m, 2H), 7.76-7.80 (m, 2H), 7.98 (s, 1H : J=2.0 Hz). 
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Reference Example 1 6 

{3-[(5-Amino-1 .S^-oxadlazol^-yQmethyll^-methylphenyllCphenyO methanone 
5 [0307] 



10 




15 [0308] The compound (0.60 g) obtained in Reference Example 15 was dissolved in dioxane (20 mL) and sodium 
bicarbonate (0.21 g) and cyanogen bromide (0.26 g) were added thereto successively at room temperature, and stirred 
for 3 hours. The reaction mixture was poured into a saturated aqueous sodium bicarbonate solution (100 mL) and 
extracted with ethyl acetate (1 00 mL). The organic layer was washed with a saturated brine (1 00 mL), dried over sodium 
sulfate and concentrated under reduced pressure. The obtained residue was purified by a silica gel column chroma- 

20 tography (chloroform/methanol = 20/1) to obtain the desired compound (0.61 g). 

1 H-NMR(400MHz, CDCI 3 ) 5 ppm: 2.46 (s, 3H), 4.10 (s, 2H), 4.95 (brs, 2H), 7.30 (d, 1H, J=8.0 Hz), 7.48 (dd, 2H, 
J=8.0 Hz), 7.57-7.64 (m, 2H), 7.74 (s, 1 H, J=1 .5 Hz), 7.78 (d, 2H, J=1 .5, 8.0 Hz). 

Reference Example 17 

25 

5-[1-(2-Fluorori : 1'-biphenyl]-4-yl)ethyl]-1,3,4-thiadiazol-2-amine 
[0309] 

30 



35 




[0310] Flurbiprofen (10.0 g) was dissolved in dioxane (100mL) and thiosemicarbazide (3.73 g) was added thereto 
and stirred at 90 °C for 30 min. Phosphorus oxychloride (3.75 mL) was added thereto and stirred under reflux for 6 

40 hours. The mixture was cooled to room temerature and concentrated under reduced pressure. Chloroform and 1 N a 
queous sodium hydroxide solution were added thereto and stirred. The organic layer was separated and the aueous 
layer was extracted. The organic layers were dried and concentrated under reduced pressure. The desired compound 
(8.0 g) was recrystallized from the obtained crude crystals in ethanol. 

1 H-NMR(300MHz, CDCI 3 ) 8 ppm: 1 78(d, 3H, J=7.3Hz), 4.44(q, 1 H, J=7.3Hz), 5.1 6(br-s, 2H), 7.08-7.1 9(m, 2H), 

45 7.33-7.56(m, 6H) 

Reference Example 18 

Dimethyl 5-[1-(2-fluoro[1 ,1'-biphenyl]-4-yl)ethyl]-1 ; 3,4-thiadiazol-2-yl dithioimidecarbonate 

50 

[0311] 
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[0312] The desired compound was obtained from the compound obtained in Reference Example 17 by the same 
procedure as in Reference Example 26. 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .84(d, 3H, J=7.2Hz), 2.59(s, 6H), 4.56(q, 1H, J=7.2Hz), 7.11-7.22(m, 2H), 
7.32-7.56(m, 6H) 

5 

Reference Example 19 

Methyl N-{5-[1 -(2-fluoro[1 ,1 '-biphenyl]-4-yl)ethyl]-1 ,3,4-thiadiazol-2-yl}'4-morpholinecarbimidothioate 
10 [0313] 



15 



25 



30 



35 



Me 




N 



SMe 
SMe 




SMe 



[0314] The desired compound was obtained from the compound obtained in Reference Example 18 by the same 
20 procedure as in Reference Example 27. 

1 H-NMR(300MHz, CDCI 3 ) 8 ppm: 1.61 (d, 3H, J=7.2Hz), 2.24(s, 3H), 3.70-3. 85(m, 8H), 4.52(q, 1H, J=7.2Hz), 
7.10-7.22(m t 2H), 7.32-7.56(m, 6H) 



Reference Example 20 

Methyl 2-[3-(2-Phenyl-1 ,3-dioxolan-2-yl)phenyl]propanoate 
[0315] 




40 



[0316] The desired compound was obtained from ketoprofen by the same procedure as described in JP-A- 
63-152368. 

1H-NMR(300MHz, CDCI 3 ) 6 ppm: 1.48(d, 3H, J=7.1Hz), 3.63(s, 3H), 3.71 (q, 1H, J=7.1Hz), 4.05-4.07(m, 4H), 
7.23-7.52(m, 9H) 



Reference Example 21 
45 2-[3-(2-Phenyl-1,3-dioxolan-2-yl)phenyl]propanohydrazide 
[0317] 



50 



55 




NHNH-, 



[0313] Ethanol (10 mL) and hydrazine monohydrate (6 ml_) were added to the compound (10.0 g) obtained in Ref- 
erence Example 20 and stirred under reflux for 2 hours. After cooled to room temperature, the mixture was poured into 
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water and extracted with chloroform. The organic layer was dried and concentrated under reduced pressure to obtain 
the desired compound (9.8 g). 

1H-NMR(300MHz, CDCI 3 ) 6ppm: 1.52(d, 3H, J=7.2Hz), 3.52(q, 1H, J=7.2Hz), 3.80(br-s, 2H), 4.01 -4.11 (m, 4H), 
6.55(br-s, 1H), 7.19-7.54(m, 9H) 

Reference Example 22 

{3-[1-(5-Amino-1,3,4-thiadiazol-2-yl)ethyl]phenyl}(pheny)methanone 
[0319] 



15 




NHNH, 




20 



25 



30 



[0320] Benzoyl isothiocyanate (4.8 mL) was added dropwise to a chloroform solution (100 ml_) of the compound 
(12.4 g) obtained in Reference Example 21 at room temperature and stirred for 30 min. The reaction mixture was 
concentrated under reduced pressure : dissolved in a concentrated sulfuric acid (50 mL) and stirred at room temperature 
for 30 min and at 70 °C for 4 hours. The reaction mixture was poured into ice-water, neutralized with 5N aqueous 
sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed with wter, dried and con- 
centrated under reduced pressure. The residue was purified by a silica gel column chromatography to obtain the desired 
compound (4.2 g). 

1 H-NMR(300MHz, CDCI 3 ) 6 ppm: 1.78(d, 3H, J=7.2Hz), 4.48(q, 1H, J=7.2Hz), 5.05(br-s, 2H), 7.41-7.82(m, 9H) 
Reference Example 23 
2-(2-Fluoro[1 ,1 '-biphenyl]-4-yl)propanamide 
[0321] 



35 



40 



o-o :; 0H 





45 



50 



[0322] A mixture of flurbiprofen (30.0 g), toluene (300 mL), thionyl chloride (9.4 mL) and 2 drops of DMF was stirred 
under reflux for 2 hours. After cooled to room temperature, the solvent was evaporated and the mixture was subjected 
to azeotropical concentration using toluene (1 00 mL). The reaction mixture was concentrated under reduced pressure 
and toluene (300 mL) was added to the residue. Ammonia gas was blown into the mixture keeping it below 20 °C. 
After 3 hours, water and ethyl acetate were added thereto and the organic layer was separated. The organic layer was 
washed with water, dried and concentrated to obtain the desired compound (28.6 g). 

"»H-NMR(300MHz, CDCI 3 ) 5 ppm: 1.56(d, 3H, J=7.2Hz), 3.64(q, 1H, J=7.2Hz), 5.42(br-s, 1H), 5.58(br-s, 1H), 
7.11-7.19(m, 2H), 7.34-7.56(m, 6H) 
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Reference Example 24 

IM'-Chloro-2-(2-f luoro[1 , 1 '-biphenyl]-4-yl)propanimidamide 



5 [0323] 



10 




[0324] Dimethyl sulfate (8.1 mL) was added to the compound (20.0 g) obtained in Reference Example 23 and stirred 
15 at 100 °C for 6 hours. After cooled to room temperature, the mixture was stirred for 2 days. Ethyl acetate was added 
to the obtained oil and neutralized with a saturated sodium bicarbonate solution. The organic layer was separated and 
the aqueous layer was extracted. The organic layers were washed with water, dried and concentrated under reduced 
pressure. The residue was dissolved in methanol (200 mL) and ammonium chloride (4.4 g) was added thereto and 
stirred under reflux for 3.5 hours. The reaction mixture was concentrated under reduced pressure. Water (1 00 mL) and 
20 ethyl acetate (1 00 mL) were added thereto, and the aqueous layer was separated. To the aqueous layer was added 
diethyl ether (100 mL), cooled to 0 °C and an aqueous sodium hypochlorite solution was added dropwise until the 
reaction finished. The organic layer was separated, dried, concentrated under reduced pressure and the residue was 
purified by a silica gel chromatography to obtain the desired compound (7.0 g). 

1 H-NMR(300MHz, CDCl 3 ) 5 ppm: 1 .59(d, 3H, J=7.2Hz), 3.87(q, 1 H, J=7.2Hz), 5.1 0(br-s, 2H), 7.09-7.20(m, 2H), 
25 7.35-7.59(m, 6H) 

Reference Example 25 

S-tl^-Fluorofl.r-biphenyll^-yQethyn-l^^-thiadiazoi-S-amine 

30 

[0325] 



35 




40 [0326] Potassium thiocyanate (3.7 g) was added to a methanol solution (140 mL) of the compound (7.0 g) obtained 
in Reference Example 24 at 0 °C and stirred at the same temperature for 30 min and at room temperature for 3 days. 
After concentrated under reduced pressure, water and ethyl acetate were added thereto and the organic layer was 
separated and the aqueous layer was extracted. The organic layers were washed with water, dried, concentrated under 
reduced pressure to obtain the desired compound (6.9 g). 

45 1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1.70(d, 3H, J=7.2Hz), 4.26(q, 1H, J=7.2Hz), 5.50(br-s, 2H), 7.09-7.1 8(m, 2H), 

7.31-7.55(m, 6H) 
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Reference Example 26 

Dimethyl 3-[1-(2-fiuoro[1 ,1'-biphenyl]-4-yl)ethyJ]-1 ; 2,4-thiadiazol-5-yl dithioimidecarbonate 
5 [0327] 



10 




[0328] The compound (2.70 g) obtained in Reference Example 25 was dissolved in DMF (9 mL) and 20M aqueous 
15 sodium hydroxide solution (0.54 mL) was added thereto at 0 °C, and stirred at 0°C for 30 min. Carbon disulfide (1.08 
mL) was added dropwise thereto and stirred at 0 °C for further 30 min. Then, 20M aqueous sodium hydroxide solution 
(0.54 mL) was added thereto again and stirred at 0 °C for 30 min, and methyl iodide (1 .12 mL) was added dropwise 
and stirred at room temperature for 2 hours. The raction mixture was poured into a saturated brine and extracted with 
ethyl acetate. The organic layer was dried over magnesium sulfate and concentrated by an evapolater. The residue 
20 was purified by a silica gel column chromatography (hexane/ethyl acetate = 9/1 - 4/1) to obtain the desired compound 
(2.61 g, light yellow oil). 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .78(d, 3H, J=7.1Hz), 2.64(s, 6H), 4.47(q, 1H. J=7.20Hz), 6.91-7.23(m, 2H), 
7.31-7.45(m, 4H), 7.49-7.54(m, 2H) 

25 Reference Example 27 



30 



Methyl N-{3-[1 -(2-fluoro[1 ,1'-biphenyl]-4-yl)ethyl]-1 ^^-thiadiazol-S-yQ^-morpholinecarboximidethioate 
[0329] 



35 



Me 




SMe 



40 



45 



50 



[0330] The compound (2.61 g) obtained in Reference Example 26 was dissolved in ethanol (6.5 mL) and morpholine 
(1 . 1 3 mL) was added thereto at room temperature and stirred for 1 hour. The raction mixture was poured into a saturated 
brine and extracted with ethyl acetate. The organic layer was dried over magnesium sulfate and concentrated by an 
evapolater. The residue was purified by a silica gel column chromatography (hexane/ethyl acetate = 1/1) to obtain the 
desired compound (2.35 g, yellow oil). 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm:1.77(d, 3H, J=7.1Hz), 2.25(s, 3H), 3.72-3.75(m, 4H), 3.87-3. 90(m, 4H), 4.40 
(q, 1H, J=7.2Hz), 7.15-7.23(m, 2H), 7.31-7 45(m, 4H), 7.51-7.53(m, 2H) 

Reference Example 28 

2-(3-Benzoylphenyl)propanamide 

[0331] 



55 




=s COOH. 
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[0332] Toluene (500 mL), thionyl chloride (1 5 mL) and a drop of DMF were added to ketoprofen (50.0 g) and stirred 
at 90 °C for 1 hour. After cooled to room temperature, the reaction mixture was concentrated under reduced pressure. 
25.5 g of the obtained residue was taken and dissolved in toluene (250 mL). Ammonia gas was blown into the mixture. 
After the reaction finished, water was added to the mixture and the mixture was extracted with ethyl acetate. The 
5 organic layer was washed with water, dried and concentrated under reduced pressure to obtain the desired compound 
(22.5 g). 

1 H-NMR(300MHz, CDCI 3 ) 6 ppm: 1 .56(d, 3H, J=7.2Hz), 3.69(q, 1H, J=7.2Hz), 5.52(br-s, 2H), 7.44-7.84(m, 9H) 
Reference Example 29 

10 

{3-[1-(5-Amino-1 ^^-thiadiazol-S-yQethyljphenyOtphenyQmethanone 
[0333] 

15 



20 




[0334] The desired compound was obtained from the compound obtained in Reference Example 28 by the same 
procedure as described in Reference Example 24 and Reference Example 25. 
25 1 H-NMR(300MHz, CDCl 3 ) 5 ppm: 1 .69(d, 3H, J=7.2Hz), 4.26(q, 1H, J=7.2Hz), 6.09(br-s, 2H), 7.35-7.64(m, 6H), 

7.74-7.84(m, 3H) 

Reference Example 30 

30 Dimethyl 3-[1(3-benzoylphenyl)ethyl]-1 ,2,4-thiadiazol-5-yl dithioimidecarbonate 

[0335] 




40 

[0336] The desired compound was obtained from the compound obtained in Reference Example 29 by the same 
procedure as described in Reference Example 26. 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1.77(d, 3H, J=7.1Hz), 2.62(s, 6H), 4.50(q, 1H, J=7.1Hz), 7.36-7.86(m, 9H) 

45 Reference Example 31 

Methyl N-{3-[1 -(3-benzoylphenyl)ethyl]-1 ,2,4-thiadiazol-5-yl}-4-morpholinecarbimidothioate 

[0337] 

50 



55 
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[0338] The compound (2.14 g) obtained in Reference Example 30 was dissolved in ethanol (50 mL) and morpholine 
(0.68 mL) was added thereto and stirred for 4 hours. The reaction mixture was concentrated by an evaporater. The 
residue was poured into a saturated brine and extracted with ethyl acetate. The organic layer was dried over magnesium 
sulfate and concentrated under reduced pressure. The residue was purified by a silica gel flash chromatography (hex- 
ane/ethyl acetate = 1/1 ) to obtain the desired compound (1 .79 g, colorless oil). 

1 H-NMR(300MHz, CDCI 3 ) 6 ppm: 1 .75(d, 3H, J=7.1Hz), 2.22(s, 3H), 3.70-3. 73(m, 4H), 3.85-3.88(m, 4H), 4.44 
(q, 1H, J=7.1Hz), 7.37-7.68(m t 6H), 7.76-7.80(m, 3H) 

Reference Example 32 

3-[1-(2-Fluoro[1 ; 1 '-biphenyl]-4-yl)ethyl]-1 H-pyrazole-5-amine 
[0339] 



15 



20 



Me 




CN 




25 



30 



[0340] The known cyanide: 4-(2-fluoro[1 J'-biphenyll^-yO-S-oxopentanonitrile (2.00 g) (JP-A-63-152368) was dis- 
solved in ethanol (30 mL) and acetic acid (20 mL), and hydrazine monohydrate (0.73 mL) was added thereto and stirred 
at room temperature for 10 hours and at 50 °C for 5 hours. The reaction mixture was subjected to azeotropical con- 
centration using toluene, and diluted with ethyl acetate. The organic layer was washed with a saturated brine, dried 
and concentrated under reduced pressure. The residue was purified by a silica gel column chromatography (hexane/ 
ethyl acetate = 3/1) to obtain the desired compound (1 .95 g). 

1 H-NMR(270MHz, CDCI 3 ) 8 ppm: 1.41(d, 3H, J=7.3Hz), 4.07(q, 1H, J=7.3Hz), 5.1 5(s, 1H), 6.87-7.55(m, 8H) 

Reference Example 33 



S^I^-FluoroCI^'-biphenyll^-yQethyn-l-methyl-IH-pyrazole-S-amine 
35 [0341] 



40 





45 



50 



[0342] Methyl hydrazine (1 .2 mL) was added to an ethanol solution (30 mL) of the known cyanide: 4-(2-fluoro[1 ,1 
biphenyl]-4-yl)-3-oxopentanonitrile (3.0 g) (JP-A-63-152368) and stirred at 60°C for 3 hours. The reaction mixture was 
concentrated under reduced pressure. The residue was purified by a silica gel column chromatography (ethyl acetate) 
to obtain the desired compound (2.6 g). 

1 H-NMR(300MHz, CDCI 3 ) 6 ppm: 1.58(d. 3H, J=7.2Hz) ) 3.42(br-s, 2H), 3.62(s. 3H), 4.05(q, 1H, J=7.2Hz), 5.36 
(s, 1H), 7.02-7.14(m, 2H), 7.28-7.53(m, 6H) 
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Reference Example 34 

3-Oxo-4-[3-(2-phenyl-1,3-dioxolan-2-yl)phenyl]pentanonitrile 
5 [0343] 



10 




15 [0344] A THF suspension (200 mL) of 60% sodium hydride (8.44 g) was stirred under reflux and a solution of the 
compound (30.0 g) obtained in Reference Example 20 in acetonitrile (8.67 g) and THF (100 mL) was added dropwise 
thereinto, which taking 4 hours. After the addition, the mixture was stirred under reflux for futher 2 hours. The mixture 
was cooled to room temperature, neutralized with an aqueous saturated ammonium chloride solution and extracted 
with ethyl acetate. The organic layer was washed with a saturated brine, dried and concentrated under reduced pres- 

20 sure. The residue was purified by a silica gel column chromatography to obtain the desired compound (28.2 g). 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .42(d, 3H, J=7.0Hz), 3.33(s, 2H), 3.88(q, 1H, J=7.0Hz), 4.03-4.08(171, 4H), 
7.25-7.51 (m.9H) 

Reference Example 35 

25 

{3-[1 -(5-Amino-1 -methyl-1 H-pyrazol-3-yl)ethyl]phenyl}(phenyl)methanone 
[0345] 



30 




[0346] Methylhydrazine (1.3 mL) was added to an ethanol solution (40 mL) of the compound (4.0 g) obtained in 
Reference Example 34, and stirred at 60 °C for 3 hours. The reaction mixture was cooled to room temperature and 

40 concentrated under reduced pressure. The residue was dissolved in THF (20 mL). 1N Hydrochloric acid (20 mL) was 
added thereto, and stirred at 60 °C for 2.5 hours. The mixture was neutralized with 1N aqueous sodium hydroxide 
solution, extracted with ethyl acetate, washed with water, dried and concentrated under reduced pressure. The residue 
was purified by a silica gel column chromatography (ethyl acetate) to obtain the desired compound (2.3 g). 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 60(d, 3H, J=7.2Hz), 3.42(br-s, 2H), 3.62(s, 3H), 4.11 (q, 1 H, J=7.2Hz), 5.33 

45 ( S) 1H), 7.34-7.82(m, 9H) 
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Reference Example 36 

3-[1-(2-Fluoro[1 ; 1 , -biphenyl]-4-yl)ethyl]-1H-1 ( 2 > 44riazole-5-amine 
[0347] 



10 




OEt 



Me 




n N 

N 
H 



15 [0348] A sodium ethoxide solution was prepared by adding sodium (6.8 g) to ethanol (200 mL). To this solution was 
added dropwise aminoguanidine hydrochloride (32 g) and an ethanol solution (200 mL) of flurbiprofen ethyl ester (20 
g) at 0 °C successively, and stirred under reflux for 1 3 hours. After cooled to room temperature, ethanol was evaporated. 
Water was added to the residue, and the mixture was neutralized with 1N hydrochloric acid and extracted with ethyl 
acetate. The organic layer was washed with water, dried, and concentrated under reduced pressure. The obtained 

20 residue was purified by a silica gel column chromatography (chloroform/methanol = 10/1) to obtain the desired com- 
pound (4.0 g). 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: t.69(d, 3H, J=7.2Hz), 4.15(q, 1H, J=7.2Hz), 7.07-7.17(m, 2H), 7.32-7.56(m, 

6H) 

25 Reference Example 37 

N-Benzoyl-NW3-[1-(2-fluoro[1 > 1'-biphenyl]-4-yl)ethyl>1H-1,2,44riazol-5-yl}thioure^ 
[0349] 

30 



35 




NHBz 



[0350] The compound (1 .0 g) obtained in Reference Example 36 was dissolved in 1 ,2-dichloroethane (15 mL), and 
40 benzoylisothiocyanate (0.53 mL) was added thereto and stirred under reflux for 5 hours. The reaction mixture was 
concentrated under reduced pressure and purified by a silica gel column chromatography (ethyl acetate/hexane = 1/2) 
to obtain the desired compound (0.8 g). 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1.72(d, 3H, J=7.2Hz), 4.26(q, 1H, J=7.2Hz), 7.08-7.1 9(m, 2H), 7.30-7.68(m, 
9H), 7.85-7.92(m, 2H) 

45 

Reference Example 38 
N-{3-[1-(2-Fluoro[1,1'-biphen^ 
50 [0351] 



55 
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[0352] The compound (0.7 g) obtained in Reference Example 37 was dissolved in THF (5 ml_) and methanol (5 ml_), 
and potassium carbonate (0.33 g) was added thereto and stirred at 70 °C for 2 hours. The reaction mixture was cooled 
to room temperature and water was added thereto. The mixture was extracted with ethyl acetate, and the organic layer 
was washed with water, dried and concentrated under reduced pressure. The residue was purified by a silica gel column 
chromatography (ethyl acetate/hexane =1/1 - 3/1) to obtain the desired compound (0.3 g). 

1 H-NMR(300MHz, CDCl 3 ) 6 ppm: 1.61(d, 3H, J=7.2Hz), 4.34(q, 1H, J=7.2Hz), 7.16-7.28(m, 2H), 7.35-7.54(m, 
6H), 8.69(br-s, 1H), 9.06(br-s, 1H) 

Reference Example 39 

Methyl N'-{5-[1 -(2-fluoro[1 ,1 '-biphenyl]-4-yl)ethyl]-1 H-1 ,2,4-triazol-3-yl} imidethiocarbamate 
[0353] 



15 



20 




NH 2 



Me 




u N 

N « 
N 
H 



N 



SMe 
^NH 2 



[0354] The compound (4.2 g) obtained in Reference Example 38 was dissolved in acetone (1 00 mL), and potassium 
carbonate (1.86 g) and methyl iodide (0.84 mL) were added thereto at room temperature and stirred for 1.5 hours. 
Water was added to the reaction mixture, and acetone was evaporated. The mixture was extracted with ethyl acetate. 
25 The organic layer was washed with water, dried, and concentrated, and the residue was purified by a silica gel column 
chromatography (ethyl acetate/hexane = 1/2) to obtain the desired compound (4.0 g). 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .70(d, 3H, J=7.3Hz), 2.48(s, 3H), 4.23(q, 1H, J=7.3Hz), 7.11-7.20(m, 2H), 
7.30-7.55(m, 6H) 

30 Reference Example 40 

Methyl N , -{3-[1-(2-fluoro[1,1'-biphenyl]-4-yl)ethyl]-1-methyl-1H-1 ,2 t 4-triazol-5-yl}imidethiocarbamate 

[0355] 

Me f-XJT-X Me 



35 



40 




SMe 



N 



NH 2 



45 



50 



[0356] A THF solution (15 mL) of the compound (2.0 g) obtained in Reference Example 39 was added dropwise to 
a THF suspension (30 mL) of 60% sodium hydride (0.25 g) at 0 °C, and stirred for 30 min. Methyl iodide (0.39 mL) 
was added thereto and stirred for 1 hour. The mixture was warmed to room temperature and kept overnight. Water 
and ethyl acetate were added thereto, and the organic layer was separated, washed with water, dried, and concentrated. 
The residue was purified by a silica gel column chromatography (ethyl acetate/hexane = 1/1 - 3/1 ) to obtain the desired 
compound (1.6 g). 

1 H-NMR(300MHz, CDCI 3 ) 8 ppm: 1 .75(d, 3H, J=7.2Hz), 2.56(s, 3H), 3.60(s, 3H), 4.1 8(q. 1 H, J=7.2Hz), 6.99-7.08 
(m, 2H), 7.33-7.54(m, 6H) 
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Reference Example 41 



2-(3-Benzoylphenyl)propanonitrile 
5 [0357] 



to 




[0358] The compound (86 g) obtained in Reference Example 28 was dissolved in toluene (1 000 mL), and phosphorus 
*s oxychloride (35 mL) was added thereto, and stirred under reflux for 1 hour. The reaction mixture was poured into a 
saturated sodium bicarbonate solution and stirred for a while. The toluene layer was separated, washed with water, 
dried, and the solvent was evaporated to obtain the desired compound (80 g). 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .69(d, 3H, J=7.2Hz), 3.99(q, 1H, J=7.2Hz), 7.47-7.67(m, 5H), 7.72-7.83(m, 

4H) 

20 

Reference Example 42 

Methyl 2-(3-benzoytphenyl)propanimidoate hydrochloride 
25 [0359] 



30 




35 [0360] The compound (80 g) obtained in Reference Example 41 was dissolved in toluene (600 mL), and methanol 
(13.8 mL) was added thereto. The mixture was cooled to 0 °C, and hydrogen chloride gas was blown thereinto. The 
mixture was kept at 0 °C for2 days, and concentrated. The precipitated crystals were collected and dried under reduced 
pressure to obtain the desired compound (100 g). 

1 H-NMR(300MHz, CDCI 3 ) 6 ppm: 1 .70(d, 3H, J-7.3Hz), 4.30(s, 3H), 4.65(q, 1H, J=7.3Hz), 7.45-7.54(m f 3H), 

40 7.57-7.73(m, 2H), 7.77-7.90(m, 4H) 

Reference Example 43 

Methyl (1 Z)-2-(3-benzoylphenyl)-N-cyanopropanimidoate 

45 

[0361] 



50 




55 [0362] The compound (30 g) obtained in Reference Example 42 was dissolved in methanol (300 mL), and cyanamide 
(13 g) was added thereto, and stirred at 50 °C for 2 hours. Methanol was evaporated, and chloroform and water were 
added to the residue. The organic layer was separated and the aqueous layer was extracted. The organic layers were 
dried and concentrated to obtain the desired compound (36 g). 
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1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .60(d, 3H, J=7.2Hz), 3.88(s, 3H), 4.49(q, 1H, J=7.2Hz), 7.43-7.52(m, 3H), 
7.56-7.73(m, 2H), 7.71 (m, 1H), 7.76-7.82(m, 3H) 

Reference Example 44 

5 

{3-[1 -(5-Amino-1 -methyl-1 H-1 ,2,4-triazole-3-yl)ethyl]phenyl}(phenyl) melhanone 
[0363] 

10 



15 




[0364] The compound (31.5 g) obtained in Reference Example 43 was dissolved in ethanol (300 mL), and methyl- 
20 hydrazine (4.8 mL) was added thereto and stirred at 0 °C for 10 min and at room temperature for 30 min. Water was 

added thereto and ethanl was evaporated. The mixture was extracted with chloroform. The organic layer was dried 

and concentrated, and the residue was purified by a silica gel column chromatography (ethyl acetate - chloroform/ 

methanol = 5/1) to obtain the desired compound (18.8 g). 

1H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .66(d, 3H : J=7.2Hz), 3.60(s, 3H), 4.1 2(q, 1 H, J=7.2Hz), 5.38(br, 2H), 7.34-7.62 
25 (m, 6H), 7.77-7.B2(m, 3H) 

Reference Example 45 

N-Benzoyl-N'-{3-[1 -(3-benzoylphenyl)ethyl]-1 -methyl-1 H-1 ,2,4-triazol-5-yl} thiourea 

30 

[0365] 



35 




[0366] The compound (4.8 g) obtained in Reference Example 44 was dissolved in dichloroethane (50 mL), and 
benzoylisothiocyanate (2.8 mL) was added thereto and stirred under reflux for 4 hours. The reaction mixture was 
concentrated, and the residue was purified by a silica gel column chromatography (ethyl acetate/hexane = 2/3 - 1/1) 
^5 to obtain the desired compound (5.6 g). 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .73(d, 3H r J=7.3Hz), 3.81 (s, 3H), 4.31 (q, 1H, J=7.3Hz), 7.40-7.72(m, 9H), 
7.77-7.92(m, 5H), 9.32(br, 1H), 12.12(br, 1H) 



50 
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Reference Example 46 

Methyl NW3-f1-(3-benzoylpheyl)ethyl]-1-methyl-1 H-1,2 t 4-triazol-5-yl} imidethiocarbamate 
[0367] 



10 




S 

u N X 
N >-N NHBz 
N H 

Me 




SMe 



NH 5 



15 



20 



25 



30 



[0368] The compound (5.6 g) obtained in Reference Example 45 was dissolved in THF (50 mL) and methanol (50 
mL), and potassium carbonate (2.47 g) was added thereto and stirred under reflux for 4 hours. Water was added thereto 
and the solvent was evaporated. The mixture was extracted with chloroform. The organic layer was dried, concentrated, 
and dissolved in acetone (70 mL). Potassium carbonate (1.81 g) and methyl iodide (0.82 mL) were added thereto at 
room temperature and stirred for 2 hours. Acetone was evaporated, and water and chloroform were added to the 
reaction mixture. The organic layer was separated and the aqueous layer was extracted. The organic layers were 
dried, and concentrated, and the residue was purified by a silica gel column chromatography (ethyl acetate/hexane = 
1/2) to obtain the desired compound (3.4 g). 

1 H-NMR(300MHz, CDCI 3 ) 6 ppm: 1 .67(d, 3H, J=7.3Hz), 2.49(s, 3H), 3.74(s, 3H), 4.21 (q, 1 H, J=7.3Hz), 7.35-7.50 
(m, 3H), 7.53-7.64(m, 3H), 7.76-7.86(m, 3H) 

Reference Example 47 

3-[1 -(3-Benzoylphenyl)ethyl1-5-{[(Z)-[(terf-butoxycarbonyl)amino] (methylsulfanyl)methylidene]amino}-1 -methyl-1 H- 
1 ,2,4-triazole 

[0369] 



35 



40 



45 




Me 



NH 2 




SMe 
N^NHBoc 



[0370] A THF solution (20 mL) of the compound (1 .9 g) obtained in Reference Example 46 was added dropwise to 
a THF suspension (20 mL) of 60% sodium hydride (0.50 g) at 0 °C, and stirred for 5 min. Boc 2 0 (2.19 g) was added 
dropwise thereto and stirred for 45 min. The mixture was warmed to room temperature and stirred for further 3 hours. 
Water and ethyl acetate were added thereto. The organic layer was separated and the aqueous layer was extracted. 
The organic layers were washed with water, dried, and concentrated, and the residue was purified by a silica gel column 
chromatography (ethyl acetate/hexane = 1/2) to obtain the desired compound (2.1 g). 

1 H-NMR(300MHz, CDCI 3 ) 8 ppm: 1 .49(s, 3H), 1.70(d, 3H, J=7.3Hz), 2.43(s, 3H), 3.77(s, 3H), 4.24(q, 1H, 
J=7.3Hz), 7.38-7.50(m s 3H), 7.54-7.65(m, 3H), 7.76-7.81 (m, 3H), 12.35(br, 1H) 
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Reference Example 48 

Dimethyl 3-[1 -(3-benzoylphenyl)ethyl]-1 -methyl-1 H-1 ,2,4-triazol-5-yl dithioimidecarbonate 
5 [0371] 



10 




15 

[0372] The desired compound was obtained from the compound obtained in Reference Example 44 by the same 
procedure as described in Reference Example 18. 

1 H-NMR(300MHz, CDCI 3 ) 8 ppm: 1 .70(d, 3H, J=7.2Hz), 2.55(brs, 6H) ( 3.75(s, 3H), 4.27(q, 1H, J=7.2Hz), 
7.36-7.52(m, 3H), 7.54-7.67(m, 3H), 7.77-7.90(m, 3H) 

20 

Reference Example 49 

Methyl N-{3-[1 -(3-benzoylphenyl)ethyl]-1 -methyl-1 H-1 ^^-triazoi-S-ylj^-morpholinecarbimidothioate 
25 [0373] 



30 




35 [0374] The desired compound was obtained from the compound obtained in Reference Example 48 by the same 
procedure as described in Reference Example 19. 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .69(d, 3H, J=7.3Hz), 1 .97(s, 3H), 3.60(s, 3H), 3.67-3.75(m, 8H), 4.23(q, 1 H, 
J=7.3Hz), 7.35-7.50(m, 3H), 7.54-7.64(m, 3H), 7.76-7.83(m, 3H) 



40 Reference Example 50 



{3-[1 -(5-Amino-1 H-1 ^^-triazol-S-yQethyllphenyljtphenyQmethanone 
[0375] 

45 




[0376] The compound (36 g) obtained in Reference Example 43 was dissolved in ethanol (300 ml_), and hydrazine 
monohydrate (4.8 mL) was added thereto and stirred at 0 °C for 10 min and at room temperature for 20 min. Water 
was added to the reaction mixture : and ethanol was evaporated, and the mixture was extracted with chloroform. The 
organic layer was dried and concentrated, and the residue was purified by a silica gel column chromatography (ethyl 
acetate/hexane = 3/1 - chloroform/methanol = 10/1) to obtain the desired compound (20.9 g). 



105 

BNSDCCID: <EP 1201661A1_I_> 



( i 

EP 1 201 661 A1 

1 H-NMR(400MHz, d 6 -DMSO) 6 ppm: 1 .58(d, 3H, J=7.0Hz), 4. 11 (q, 1 H t J=7.0Hz), 5.94(br, 2H), 7.51 -7.83(m, 1 0H) 
Reference Example 51 
5 Methyl N'-{3-[1 -(3-benzoylphenyl)ethyl]-1 H-1 ^^-triazol-S-yQimide thiocarbamate 
[0377] 




[0378] The desired compound was obtained from the compound obtained in Reference Example 50 by the same 
procedure as described in Reference Example 46 and Reference Example 47. 

1 H-NMR(300MHz, CDCI 3 ) 8 ppm: 1 .70(d, 3H, J=7.2Hz), 2.45(s, 3H), 4.20(q, 1H, J=7.2Hz), 7.31-7.63(m, 6H), 
20 7.70-7.83(m, 3H) 

Reference Example 52 

Methyl N'-{5-[1 -(3-benzoylphenyl)ethyl]-1-methyl-1 H-1 ,2,4-tnazol-3-yl} imidethiocarbamate 
25 " " ~ ~ 

[0379] 



30 




[0380] The desired compound was obtained from the compound obtained in Reference Example 51 by the same 
procedure as described in Reference Example 40. 

1 H-NMR(300MHz, CDCI 3 ) Sppm: 1 .73(d, 3H, J=7.2Hz), 2.52(s, 3H), 3.57(s, 3H), 4.21 (q, 1 H, J=7.2Hz), 7.34-7.50 
(m, 4H), 7.54-7.64(m s 2H), 7.72-7.78(m, 3H) 

40 

Reference Example 53 

(3-{1 -[5-Amino-1 -(phenylsulfony)-l H-1 ,2,4-triazol-3-yl]ethyl}phenyl) (phenyl)methanone 
45 [0381] 



50 




55 [0382] A solution of the compound (5.0 g) obtained in Reference Example 50 in THF (20 ml_) and DMF (10 mL) was 
added dropwise to a THF suspension (30 mL) of 60% sodium hydride (0.75 g) at 0 °C, and stirred for 30 min. Benze- 
nesulfonyl chloride (2.4 mL) was added thereto and stirred for 30 min. Water and ethyl acetate were added thereto. 
The organic layer was separated and the aqueous layer was extracted. The organic layers were washed with water, 



106 



BNSDOCID: <EP 1201661 Al_l_> 



EP 1 201 661 A1 



dried, and concentrated, and the residue was purified by a silica gel column chromatography (ethyl acetate/hexane = 
1/3) to obtain the desired compound (6.6 g). 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1.50(d : 3H, J=7.2Hz), 3.98(q, 1H, J=7.2Hz), 5.B3(br, 2H), 7.25-7.93(m, 14H) 

s Reference Example 54 

Dimethyl 3-[1-(3-benzoylphenyl)ethyl]-1 -(phenylsulfonyl)-l H-1 ^^-triazol-S-yldithioimidecarbonate 

[0383] 



15 




20 [0384] The compound (6.6 g) obtained in Reference Example 53 was dissolved in THF (100 mL), and 60% sodium 
hydride (0.67 g) was added thereto at 0 °C, and stirred for 30 min. Carbon disulfide (1 .85 mL) was added thereto and 
stirred for 50 min. 60% Sodium hydride (0.67 g) was added thereto and stirred for 1 .5 hours. Methyl iodide (3.8 mL) 
was added dropwise thereto and stirred at 0 °C for 1 hour. Water and ethyl acetate were added thereto and the organic 
layer was separated and the aqueous layer was extracted. The organic layers were washed with water, dried, and 

25 concentrated. The residue was purified by a silica gel column chromatography (ethyl acetate/hexane = 1/2) to obtain 
the desired compound (6.2 g). 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .64(d, 3H, J=7.3Hz), 2.58(s, 6H), 4.24(q, 1H, J=7.3Hz), 7.31-7.64(m, 9H), 
7.73-7.84(m, 3H), 7.96-8.02(171, 2H) 

30 Reference Example 55 

Methyl N-[3-[1-(3-benzoylphenyl)ethyl]-1-(phenylsulfonyl)-1H-1 ,2,4-triazol-5-yl]-4-morphollnecarbothioate 

[0385] 



40 




[0386] The desired compound was obtained from the compound obtained in Reference Example 54 by the same 
procedure as described in Reference Example 27. 

1H-NMR(300MHz, CDCy 5 ppm: 1 .63(d, 3H, J=7.3Hz), 1 .97(s, 3H), 3.67(s, 8H), 4.1 9(q, 1 H ; J=7.3Hz), 7.31-7.64(m, 
9H), 7.73-7.78(m, 3H), 7.95-8.01 (m, 2H) 



55 



107 

BNSDOCID: <EP 1201661A1 J_> 



( ( 

EP 1 201 661 A1 

Reference Example 56 

Methyl N-cyano-4-moipholinecarbimidothioate 
5 [0387] 



10 



20 



25 



30 



NC SMe \_/ 

N=< W 

SMe SMe 



[0388] Dimethylcyanodithioiminocarbonate (50 g) was dissolved in ethanol (500 mL), and morpholine (45 mL) was 
15 added thereto at room temperature, and stirred for 2 hours. The precipitated crystals were collected and washed with 
ethanol. The obtained crystals were dried to obtain the desired compound (51 g). 

1H-NMR(300MHz, CDCI 3 ) 5ppm: 2.80(s, 3H), 3.70-3.75(m : 4H), 3.83-3.88(m, 4H) 



Reference Example 57 

O-Ethyl 2-(2-fluoro[1 ,1'-biphenyl]-4-yl)propanethioate 
[0389] 




[0390] Lawesson's Reagent (1 7.8 g) was added to a xylene solution of flurbiprofen ethyl ester (20.0 g), and stirred 
under reflux for 39 hours. The reaction mixture was cooled to room temperature, concentrated and the residue was 
purified by a silica gel column chromatography to obtain the desired compound (14.2 g). 
35 iH-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .37(t, 3H, J=7.1 Hz), 1 .62(d, 3H, J=7.1 Hz), 4.1 7(q, 1 H, J=7.1 Hz), 4.45-4.56 

(m, 2H), 7.15-7.21 (m, 2H), 7.34-7.46(m, 4H), 7.52-7.55(m, 2H) 

Reference Example 58 

40 5-[1-(2-Fluoro[1 ; 1'-biphenyl]-4-yl)ethyl]-1 ,2,4-thiadiazoi-3-amine 

[0391] 



45 




[0392] 55% Sodium hydride (1 .94 g) was divided to several portions, which were added succesively to a THF sus- 
pension (20.0 mL) of acetylguanidine (4.10 g) under ice-cooling, and stirred for 30 min. The reaction mixture was 
warmed to room temperature, and the compound (1 4.0 g) obtained in Rreference Example 57 was added thereto. After 
the starting material disappeared, hexane (200 mL) was added thereto and the supernatant was removed. Ethanol (50 
55 mL) and acetic acid (2.6 mL) were added to the residue, and bromine (2.71 mL) dissolved in chloroform (20 mL) was 
added dropwise thereto under ice-cooling. The reaction mixture was warmed to room temperature and stirred for 30 
min. The mixture was neutralized with a saturated sodium bicarbonate solution, and extracted with ethyl acetate. The 
organic layer was washed with a saturated brine, dried, and concentrated under reduced pressure, and the residue 
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was purified by a silica gel column chromatography to obtain the desired compound (2.65 g). 

1 H-NMR(300MHz, CDCI 3 ) 6 ppm: 1.68(d, 3H, J=7.1Hz), 4.62(q, 1H, J=7.1Hz), 6.69(s, 2H), 7.29-7.56(m, 8H) 

Reference Example 59 

5 

O-Melhyl 2-(3-benzoylphenyl)propanethiate 
[0393] 

10 



15 




[0394] Dimethyl sulfate (29.7 g) was added to the compound (59.8 g) obtained in Reference Example 28 and stirred 
at 100 °C for 1 hour. After cooled to room temperature, the mixture was diluted with 1,4-dioxane (200 mL). Pyridine 

20 (70 mL) was added thereto under ice-cooling, and hydrogen sulfide gas was blown thereinto for 1 .5 hours. The reaction 
mixture was poured to a saturated brine, and extracted with ethyl acetate. The organic layer was washed with 1N 
hydrochloric acid, a saturated sodium bicarbonate solution and a saturated brine, and dried, concentrated under re- 
duced pressure and the residue was purified by a silica gel chromatography to obtain the desired compound (1 9.8 g). 
1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .64(d, 3H, J=7.1Hz), 4.05(s, 3H), 4.23(q, 1H, J=7.1Hz), 7.40-7.69(m, 6H), 

25 7.79-7.82(m, 3H) 

Reference Example 60 

{3-[1-(3-Amino-1 ,2,4-thiadiazol-5-yl)ethyl]phenyl}(phenyl}methanone 

30 

[0395] 



35 




40 [0396] The desired compound was obtained from the compound obtained in Reference Example 59 by the same 
procedure as described in Reference Example 58. 

1H-NMR(300MHz, CDCI 3 ) Sppm: 1.78(d, 3H, J=7.1Hz), 4.46(q, 1H, J=7.1Hz), 4.96(s, 2H), 7.45-7.51 (m, 3H), 
7.55-7.63(m, 2H), 7.72(ddd, 1 H, J=7.5, 1 .5, 1 .5Hz), 7.78-7.81 (m, 3H) 

45 Reference Example 61 

N-{5-[1-(3-Benzoylphenyl)ethyl]-1 > 2,4-thiadiazol-3-yl}-4-morpholine carbothioamide 

[0397] 

50 



55 
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[0398] A mixture of the compound (1 .57 g, 5 mmol) obtained in Reference Example 60, chloroform (100 mL) and 
sodium bicarbonate (2.31 g, 27.5 mmol) was stirred under Ice-cooling. Thlophosgen (0.95 mL, 12.5 mmol) was added 
dropwise thereto, and stirred under ice-cooling for 5 hours. The organic layer was separated, washed with a saturated 
brine, dried over sodium sulfate, and the solvent was evaporated. The residue was dissolved in acetonitrile (10 mL), 
5 and morpholine (1 .7 mL) was added thereto and stirred at room temperature for 30 min. Water and ethyl acetate were 
added. The organic layer was separated, washed with a saturated brine, dried over sodium sulfate, and the solvent 
was evaporated. The residue was purified by a silica gel chromatography to obtain the desired compound (1 .415 g, 
yellow oil). 

1 H-NMR(300MHz, CDCI 3 ) 5ppm: B.18(s,1H), 7.71-7.81 (m,4H), 7.46-7. 64(5H,m), 4.52(q,J=7.1Hz,1 H), 3.83-3.91 
10 (m,4H), 3.72-3.81 (m,4H), 1 .80(d, J=7.1 Hz,3H) 

Reference Example 62 

Methyl N-{5-[1 -(3-benzoylphenyf)ethyl]-1 ,2,4-thiadiazol-3-yl}-4-morpholinecarbimidothioate 

15 

[0399] 



20 




[0400] The desired compound was obtained from the compound obtained in Reference Example 61 by the same 
procedure as described in Reference Example 39. 

1 H-NMR(300MHz, CDCl 3 ) 5ppm: 7.76-7.82(m,3H), 7.67-7.73(m,1H) 7.55-7.63(m,2H), 7.42-7.51 (m,3H), 4.55(q, 
J=7.1 Hz,1H), 3.77-3.81 (m,4H), 3.70-3. 75(m,4H) t 1 .99(S,3H), 1 .83(d,J=7.1 Hz,3H) 

30 

Reference Example 63 

2-(2-Fluoro[1 ,1 '-biphenyl]-4-yl)-2-methylpropanoic acid 
35 [0401] 




[0402] A DMF solution (300 mL) of flurbiprofen (30 g) was added dropwise to a DMF suspension (300 mL) of 60% 
45 sodium hydride (11 .3 g) at 0 °C, which taking 30 min. The mixture was warmed to room temperatue, and stirred for 1 

hour. Methyl iodide (1 8.4 mL) was added thereto and stirred overnight. The reaction mixture was poured into ice-water, 

extracted with ethyl acetate. The organic layer was washed with water, dried, concentrated under reduced pressure. 

The residue was dissolved in ethanol (300 mL) and 6N aqueous potassium hydroxide solution was added thereto. The 

reaction mixture was stirred at 50 °C for 30 min. Water was added thereto and ethanol was evaporated under reduced 
so pressure. The obtained aqueous solution was washed with ethyl acetate/hexane (1/1 (v/v)). The aqueous layer was 

acidified with 1 N hydrochloric acid, and extracted with ethyl acetate. The organic layers were washed with water, dried, 

and concentrated under reduced pressure to obtain the desired compound (24 g). 
1 H-NMR(300MHz, CDCl 3 ) 5 ppm: 1 .63(s, 6H), 7.1 9-7.56(m ! 8H) 

55 
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Reference Example 64 
2-(3-Benzoylphenyl)-2-methylpropanoic acid 
5 [0403] 



10 




[0404] The desired compound was obtained from ketoprofen by the same procedure as described in Reference 
15 Example 63. 

1H-NMR(300MHz, CDCI 3 ) 8 ppm: 1.68(s, 6H), 7.40-7.72(m ; 6H), 7.77-7.89(m, 3H) 
Reference Example 65 
20 2-(3-Benzoylphenyl)-2-methylpropanohydrazide 
[0405] 




30 

[0406] The desired compound was obtained from the compound obtained in Reference Example 64 by the same 
procedure as described in Reference Example 15. 

1 H-NMR(400MHz, CDCI 3 ) 5 ppm: 1.63 (s, 6H), 3.83 (brs, 2H), 6.51 (brs, 1H), 7.33-7.85 (m, 9H) 

35 Reference Example 66 

{3-[1 -(5-Amino-1 H-1 ,2,4-triazol-3-yl)-1 -methylethyl]phenyl}(phenyl) methanone 

[0407] 

40 



45 




[0408] Water (20 mL) andmethylthiourea hemisulfate (1 .07 g) were added to a DMF solution (20mL) of the compound 
50 (2.95 g) obtained in Reference Example 65 at room temperature and stirrd under reflux for 48 hours. The reaction 
mixture was poured to an aqueous saturated sodium bicarbonate solution (100 mL), and extracted three times with 
ethyl acetate (100 mL). The organic layers were washed with a saturated brine, dried over sodium sulfate and con- 
centrated under reduced pressure. The resulting residue was purified by a silica gel column chromatography (chloro- 
form/methanol = 20/1 ) to obtain the desired compound (860 mg). 
55 1 H-NMR(400MHz, CDCI 3 ) 8 ppm: 1 .77 (s, 6H), 4.27 (brs, 2H), 7.41 -7.83 (m, 9H) 
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Reference Example 67 

(3-{1 -[5-Amino-1 -(phenylsulfonyl)-l H-1 ,2,4-triazol-3-yl]-1 -methylethyl}. phenyl)(phenyl)methanone 
[0409] 





If N 

N. >~NH 2 
N 

S0 2 Ph 



[0410] The desired compound was obtained from the compound obtained in Reference Example 66 by the same 
procedure as described in Reference Example 53. 

1H-NMR(400MHz, CDCI 3 ) 5 ppm: 1.62 (s, 6H), 6.05 (brs, 2H), 7.32-7.95 (m, 14H) 

Reference Example 68 

Dimethyl 3-[1 -(3-benzoylphenyl)-1 -methylethyl]- 1 -(phenylsulfonyl)-l H-1 ,2,4-triazol-5-yldithloimidecarbonate 
[0411] 




S0 2 Ph 



Me 

MeS- 
N />— SMe 

S0 2 Ph 



[0412] The desired compound was obtained from the compound obtained in Reference Example 67 by the same 
procedure as described in Reference Example 26. 

1 H-NMR(400MHz, CDCI 3 ) 5 ppm: 1.76 (s, 6H), 2.58 (s, 6H), 7.31-8.01 (m, 14H) 

Reference Example 69 

Methyl N-[3-[1 -(3-benzoylphenyl)-1 -methylethyl]-1 -(phenylsulfonyQ-1 H-1 ,2,4-triazol-5-yl]- 
4-morpholinecarbimidothiate 

[0413] 




MeS 



Y\ />-SMe 
S0 2 Ph 




N >^ N N / 

N 

S0 2 Ph 



[0414] The desired compound was obtained from the compound obtained in Reference Example 68 by the same 
procedure as described in Reference Example 27. 

1 H-NMR(400MHz, CDCI 3 ) 5 ppm: 1 .73 (s, 6H), 2.00 (s, 3H), 3.69 (s, 8H), 7.30-8.01 (m, 14H) 



112 



.1201661A1_I_> 



EP 1 201 661 A1 

Reference Example 70 

( 3-{[5-Amino-1H-1 ^^-triazol-S-yllmethyllphenylXphenyOmethanone 
5 [0415] 



10 




15 [0416] The desired compound was obtained from 3-benzoylbenzylcyanide by the same procedure as described in 
Reference Example 42, Reference Example 43 and Reference Example 50. 

Reference Example 71 

20 (3-{[5-Amino-1-(phenylsulfonyl)-1 H-1 ,2,4-triazol-3-yl]methyl}phenyl) (phenyl)methanone 
[0417] 



25 



30 




[0418] The desired compound was obtained from the compound obtained in Reference Example 70 by the same 
procedure as described in Reference Example 53. 

1 H-NMR(400MHz, CDCI 3 ) 5 ppm: 3.87(s, 2H), 5.97(brs, 2H), 7.35-7.69(m, 8H), 7.75-7.80(m, 2H), 7.96-8.01 (m, 

35 2H) 

Reference Example 72 

Dimethyl 3-(3-benzoylbenzyl)-1 -(phenylsulfonyl)-l H-1 ^^-triazoi-S-yl dithioimi decarbonate 

40 

[0419] 



45 




S0 2 Ph S0 2 Ph 



50 

[0420] The desired compound was obtained from the compound obtained in Reference Example 71 by the same 
procedure as described in Reference Example 27. 

55 
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10 



15 



Reference Example 73 

2 -[1,1 '-Biphenyl]-4-yl-2-methylpropionic acid 

[0421] 

C0 2 H 



[0422] The desired compound was obtained from biphenylacetic acid by the same procedure as described in Ref- 
erence Example 63. 

1 H-NMR(300MHz, CDCI 3 ) 8 ppm: 1.55(s, 6H), 7.24-7.57(m : 9H) 




Reference Example 74 

2-[1 ,1 '-Biphenyl]-4-yl-N-cyano-2-methylpropanamide 
20 [0423] 



25 



CQ 2 H 




Me 




Me 



NH 
CN 



[0424] The compound (2.40 g) obtained in Reference Example 73 was suspended in toluene (50 mL), and 5 drops 
30 of DMF and thionyl chloride (1 .6 mL) were added thereto and stirred at room temperture for 4 hours. Excess thionyl 
chloride and the solvent were removed by an evaporater and the resulting mixture was dissolved in acetone (25 mL). 
To this mixture was addeddropwise a solution of cyanamide monohydrate (631 mg) in 2M aqueous sodium hydroxide 
solution (8 mL), and stirred at room temperature for 3 hours. The mixture was diluted in water, extracted with ethyl 
acetate and dried over magnesium sulfate. The mixture was concentrated by an evaporater to obtain the desired 
35 compound quantitatively. 

1 H-NMR(300MHz, CDCI 3 ) 8 ppm: 1.65(s, 6H), 7.34-7.48(m : 5H), 7.56-7.64(m, 4H) 

Reference Example 75 

40 3-(1 -[1 , 1 '-Biphenyl]-4-yl-1 -methylethyl)-1 H-1 ,2,4-triazole-5-amine 

[0425] 



45 



50 




Me 

Me 

NH 

O' CN 




55 



[0426] The desired compound was obtained from the compound obtained in Reference Example 74 by the same 
procedure as described in Reference Example 53. 

1 H-NMR(400MHz, CDCI 3 ) 8 ppm: 1 .71 (s, 6H), 4.45(br s, 2H), 7.32-7.43(m, 5H), 7.50-7.55(m, 4H) 
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Reference Example 76 

Dimethyl 3-(1-[1 ,1 '-biphenyll-A-yl-I'methylethyQ-l^phenylsulfonyQ-IH-l ,2,4-triazol-5-yldithioimidecarbonate 
5 [0427] 



10 



, > , , Me 
// \—// VlMe 




Me 



n' ,>-NH 2 
N 
H 




7 



Me 
N 



SMe 



N 

NT 
S0 2 Ph 



/>-SMe 



15 [0428] The desired compound was obtained from the compound obtained in Reference Example 75 by the same 
procedure as described in Reference Example 53 and Reference Example 26. 

1H-NMR(300MHz, CDCI 3 ) 5 ppm: 1.76(s, 6H), 2.59(s, 6H), 7.27-7.34(m, 3H), 7.38-7.46(m, 4H), 7.51-7.57(171, 
4H), 7.63-7.68(m, 1H), 8.02-8.06(m, 2H) 

20 Reference Example 77 

Methyl N-[3-(1 -[1 ,1 '-biphenyl]-4-yl-1 -methylethyl)-1 -(phenylsulfonyl)-l H-1 ,2,4-triazol-5-yl]- 
4-morpholinecarbimidothioate 

25 [0429] 



30 



35 



40 




SMe 



)) — SMe 




[0430] The desired compound was obtained from the compound obtained in Reference Example 76 by the same 
procedure as described in Reference Example 27. 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1.74(s, 6H), 2.01 (s, 3H), 3.68(s, 8H), 7.29-7.34(m, 3H), 7.40-7.45(m, 4H), 
7.51-7.56(m, 4H), 7.63-7.69(m, 1H), 8.01-8.04(m, 2H) 



Reference Example 78 

Methyl 2-[1 ,1'-biphenyl]-4-ylethanimidoate hydrochloride 
45 [0431] 



50 




55 



[0432] The desired compound was obtained from 4-biphenylacetonitrile by the same procedure as described in Ref- 
erence Example 42. 

1 H-NMR(300MHz, d 6 -DMSO) 5 ppm: 4.09(s, 5H), 7.35-7.40 (m,1H), 7.44-7.49(m,4H), 7.62-7.69(m : 4H) 



115 



BNSDOCID: <EP_ 1201661 A1_l_> 



( 

EP 1 201 661 A1 

Reference Example 79 

Methyl 241 .I'-biphenytl^-yl-N-cyanoethanimidoate 
[0433] 



10 




MeO 



NH 
HCI 




MeO CN 



[0434] The desired compound was obtained from the compound obtained in Reference Example 78 by the same 
15 procedure as described in Reference Example 43. 

1H-NMR(300MHz, CDCI 3 ) 8 ppm: 3.88 (s, 3H), 4.02 (s, 2H), 7.32-7.47 (m, 5 H), 7.54-7.59 (m, 4H) 

Reference Example 80 

20 3'-([1 ,f-Biphenyl]-4-ylmethyl)-1H-1 ,2,4-triazol-5-amine 

[0435] 



25 



30 



35 



40 





„ N 

N 
H 



[0436] The desired compound was obtained from the compound obtained in Reference Example 79 by the same 
procedure as described in Reference Example 50. 

1 H-NMR(300MHz, d 6 -DMSO) 5 ppm: 3.83 (s, 2H), 5.64 (br.s, 2H) 7.28-7.37(m, 3H), 7.38-7.45(m, 2H), 7.48-7.54 
(m, 2H), 7.54-7.59 (m, 2H), 11 .57(br.s, 1 H) 

Reference Example 81 

3-([1 ,1 '-Biphenyl]-4-ylmethyl)-1 -(phenylsulfonyl)-l H-1 ,2,4-triazol-5-amine 
[0437] 



45 



50 



55 




[0438] The desired compound was obtained from the compound obtained in Reference Example 80 by the same 
procedure as described in Reference Example 53. 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 3.83 (s, 2 H), 6.04 (br.s, 2 H), 7.20-7.25 (m, 2 H), 7.28-7.35 (m, 1 H), 7.38-7.45 
(m, 2 H), 7.47-7.59 (m, 6 H), 7.65-7.72 (m, 1 H), 7.94-7.98 (m, 2 H) 
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Reference Example 82 

Dimethyl 3-(1-[1 ,1'-biphenyl]-4-ylmethyl)-1 -(phenylsulfonyQ-1 H-1 ,2,4-triazol-5-yldithioimidecarbonate 
5 [0439] 



10 




N 



n' >-nh 2 

N 

S0 2 Ph 




SMe 
N ^ — SMe 



N 

S0 2 Ph 



15 



20 



25 



30 



[0440] The desired compound was obtained from the compound obtained in Reference Example 81 by the same 
procedure as described in Reference Example 26. 

1H-NMR(300MHz, CDCI 3 ) 5 ppm: 2.58 (s, 6 H), 4.04 (s, 2 H), 7.25-7.33 (m, 1 H), 7.33-7.42 (m, 4H), 7.45-7.56 
(m, 6H), 7.57-7.64 (m, 1 H), 8.00-8.05 (m, 2 H) 

Reference Example 83 

Methyl N-[3-([1 ,1 '-biphenyl]-4-ylmethyl)-1 -(phenylsulfonyl)-l H-1 ,2 t 4-thazol-5-yl]-4-morpholinecarbimidothioate 



[0441] 




T 



N 



S0 2 Ph 



SMe 




7 



N 



N 

SQ 2 Ph 



SMe / 
M 
N N 



35 



45 



[0442] The desired compound was obtained from the compound obtained in Reference Example 82 by the same 
procedure as described in Reference Example 27. 

1 H-NMR(300MHz, CDCl 3 ) 6 ppm: 2.03 (s, 3 H), 3.69 (s, 8 H), 3.97 (s, 2 H), 7.30-7.37 (m, 3 H), 7.39-7.44 (m, 2 
H), 7.47-7.52 (m, 2 H), 7.52-7.57 (m, 4 H), 7.63-7.68 (m, 1 H), 8.03-8.07 (m, 2 H) 

Reference Example 84 

2-[1 ,1 '-BiphenylJ-4-ylpropionitrile 

[0443] 



Me 
CN 



50 



55 



[0444] A chloroform solution of biphenylacetonitrile (19.3 g) and methyl iodide (6.2 mL) was added dropwise under 
stirring to a mixture of 40% aqueous tetrabutylammmonium hydroxide solution (64.8 g) and water (45 mL). The reaction 
was monitored by HPLC. A chloroform solution (10 mL) of methyl iodide (6.2 mL) was added dropwise thereto and 
stirred for 14 hours. The organic layer was separated and concentrated. The residue was purifed with a silica gel 
column chromatography to obtain the desired compound (13 g). 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .69 (d, 3 H, J = 7.2 Hz), 3.95 (q, 1 H, J = 7.2 Hz), 7.33-7.39 (m, 1 H), 7.40-7.47 
(m, 4H), 7.55-7.63 (m, 4H) 
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Reference Example 85 

Methyl 2-[1 ,1'-biphenyl]-4-ylpropammidoate hydrochloride 
5 [0445] 



10 




[0446] The desired compound was obtained from the compound obtained in Reference Example 84 by the same 
15 procedure as described in Reference Example 42. 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .69 (m, d, 3 H, J = 7.2 Hz), 4.30 (s, 3 H), 4.59 (q, 1 H, J = 7.2 Hz), 7.32-7.39 
(m, 1 H), 7.40-7.47 (m, 2 H), 7.53-7.62 (m, 6 H), 11.75 (br.s, 1 H), 12.80 (br.s, 1 H) 

Reference Example 86 

20 

Methyl 2-[1 ,1'-biphenyl]-4-yl-N-cyanopropanimidoate 
[0447] 

25 



30 




[0448] The desired compound was obtained from the compound obtained in Reference Example 85 by the same 
procedure as described in Reference Example 43. 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .62 (d, 3 H, J = 7.1 Hz), 3.90 (s, 3 H), 4.49 (q, 1 H, J = 7.1 Hz), 7.32-7.38 (m, 
35 1 H), 7.40-7.47 (m, 4 H), 7.53-7.60 (m, 4 H) 

Reference Example 87 

3-(1 -[1 ,1 '-Biphenyl]-4-ylethyl)-1 H-1 ,2,4-tria^ol-5-amine 

40 

[0449] 



45 




50 

[0450] The desired compound was obtained from the compound obtained in Reference Example 86 by the same 
procedure as described in Reference Example 50. 

1 H-NMR(300MHz, d 6 -DMSO) 5 ppm: 1.64 (d, 3 H, J = 7.1 Hz), 4.11 (q, 1 H, J = 7.1 Hz), 7.28-7.35 (m, 1 H), 
7.36-7.45 (m, 4 H), 7.48-7.58 (m, 4 H) 

55 
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Reference Example 88 

3-(1 -[1 ,1 '-Biphenylj^-ylethylH -(phenylsulfonyl)-l H-1 ,2,4-triazol - 5-amine 
[0451] 



10 



Me 




NH 2 



Me 




u N 
N 



NH 2 
S0 2 Ph 



15 



20 



[0452] The desired compound was obtained from the compound obtained in Reference Example 85 by the same 
procedure as described in Reference Example 53. 

iH-NMR(300MHz, CDCI 3 ) 8 ppm: 1 .57 (d, 3 H, J = 7.1 Hz), 4.00 (q, 1 H, J = 7.1 Hz), 6.17 (br.s, 2 H), 7.18-7.25 
(m, 2 H), 7.28-7.35 (m, 1 H), 7.38-7.45 (m, 2 H), 7.45-7.60 (m, 6 H), 6.62-6.69 (m, 1 H), 7.89-7.96 (m, 2 H) 

Reference Example 89 

Dimethyl 3-(1-[1 ,1 '-biphenylj-4-ylethyl)-1 -(phenylsulfonyQ-1 H-1 ^^-triazol-S-yldithioimidecarbonate 
[0453] 



25 



30 





n. .>~nh 2 ; 

N 

S0 2 Ph 



Me 



SMe 



^r-N />-SMe 

I \\ fyj 



N N y — n 

N 

■ S0 2 Ph 



35 



40 



45 



[0454] The desired compound was obtained from the compound obtained in Reference Example 88 by the same 
procedure as described in Reference Example 26. 

1 H-NMR(400MHz, CDCI 3 ) 5 ppm: 1 .67 (d, 3 H, J = 7.2 Hz), 2 62 (s, 6 H), 4.24 (q, 1 H, J = 7.2 Hz), 7.28-7.34 (m, 
1 H), 7.38-7.43 (m, 4 H), 7.46-7.50 (m, 2 H), 7.50-7.57 (m, 4 H), 7.62-7.67 (m, 1 H), 8.01-8.05 (m, 2 H) 

Reference Example 90 

Methyl N-[3-(1 -[1 ,1'-biphenyl]-4-ylethyl)-1 -(phenylsulfonyl)-l H-1 ,2,4-triazol-5-yl]-4-morpholinecarbimidothioate 
[0455] 



50 



fvJl 




Me 

SMe 
.vl /V-SMe 

N 

S0 2 Ph 



Me 




N 



S0 2 Ph 



SMe y 
/>— N 



55 [0456] The desired compound was obtained from the compound obtained in Reference Example 89 by the same 
procedure as described in Reference Example 27. 

1 H-NMR(400MHz, CDCI 3 ) 5 ppm: 1 .67 (d, 3 H, J = 7.2 Hz), 1 .99 (s, 3 H), 3.69 (s, 8 H), 4 1 8 (q, 1 H, J = 7.2 Hz), 
7.29-7.34 (m, 1 H), 7.36-7.44 (m, 4 H), 7.46-7.51 (m, 2 H), 7.51-7.56 (m, 4 H), 7.62-7.67 (m, 1 H), 8.01-8.05 (m, 2 H) 
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Reference Example 91 

[4-(Bromomethyl)phenyl](phenyl)methanone 

[0457] 



10 



15 



20 



25 



30 





[0458] 4-Methy!benzophenone (25 g) was dissolved in carbon tetrachloride (250 mL), and AIBN (0.2 g) and NBS 
(22.7 g) were added thereto. The mixture was stirred under reflux for 2 hours. The precipitated succinimide was filtrated 
off and the filtrate was concentrated. The desired compound (1 9.6 g) was recrystallized from the filtrate. 

1H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .58(s, 3H), 4.54(s, 2H), 7.46-7.54(m, 4H), 7.60(m, 1H), 7.76-7.83(m, 4H) 

Reference Example 92 

(4-Benzoylphenyl)acetonitrile 

[0459] 





CN 



35 



[0460] The compound (16.3 g) obtained in Reference Example 91 was dissolved in DMF (200 mL), and sodium 
cyanide (3.2 g) was added thereto and stirred at room temperature for 1 hour. The reaction mixture was poured in 
water, and extracted with ethyl acetate. The organic layer was washed with water, dried, and concentrated. The obtained 
residue was puried by a silica gel column chromatography to obtain the desired compound (6.1 g). 

1 H-NMR(300MHz, CDC l 3 ) 8 ppm: 1 .57(s, 3H), 3.86(s, 2H), 7.45-7.54(m, 4H), 7.61 (m, 1H), 7.77-7. 86(m, 4H) 



Reference Example 93 
40 Methyl (4-benzoytphenyl)acetate 
[0461] 



45 



50 



55 





C0 2 Me 



[0462] The compound (7.2 g) obtained in Reference Example 92 was dissolved in sulfuric acid (30 mL), acetic acid 
(30 mL) and water (30 mL), and stirred at 80 °C for 5 hours. The reaction mixture was poured in ice-water, stirred for 
a while and extracted with ethyl acetate. The organic layer was washed with water, dried, and concentrated to give a 
carboxyl acid. The carboxyl acid was dissolved in toluene (100 mL), and thionyl chloride (2.4 mL) and 2 drops of DMF 
were added thereto and stirred under reflux for 1 hour. Methanol (15 mL) was added thereto and stirred for 1 hour. The 
reaction mixture was concentrated and the residue was puried by a silica gel column chromatography to obtain the 
desired compound (8.5 g). 
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1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 3.72(s, 2H), 3.73(s, 3H), 7.38-7.53(m, 4H), 7.59(m, 1H), 7.76-7.82(m, 4H) 
Reference Example 94 

Methyl 2-(/>benzoylphenyl)-2-methylpropionate 
[0463] 



10 



15 




C0 2 Me 




20 



[0464] The compound (8.11 g, 31 .9 mmol) obtained in Reference Example 93 was dissolved in DMF (80 mL), and 
methyl iodide (5.6 mL, 90 mmol) was added thereto. The reaction mixture was cooled with an ice-cooled bath, and 
sodium hydride (60% in oil, 3.0 g, 75 mmol) was added portionwise thereto, which taking 30 min. The mixture was 
stirred under ice-cooling for 1 hour and at room temperature for 5 hours. Execessive amount of 1 N hydrochloric acid 
was added to stop the reaction. The mixture was extracted with toluene, followed by conventional after-treatments. 
The desired compound was obtained quantitatively. 

1 H-NMR(300MHz, CDCI 3 ) 5 ppm: 1 .63(s, 3H+3H), 3.69(s, 3H), 7.42-7.82(m, 9H) 

25 Reference Example 95 

2-(p-Benzoylphenyl)-2-methylpropionic acid 

[0465] 

30 



35 




40 



45 



[0466] All of the compound obtained in Reference Example 94 was dissolved in ethanol (80 mL), and 10N sodium 
hydroxide solution (20 mL) was added thereto and stirred at 70 °C for 2.5 hours. The mixture was cooled to room 
temperature, and the reaction was quenched with acetic acid (10 mL). The mixture was extracted with ethyl acetate. 
The crude compound was puried by a silica gel column chromatography (choroform/methanol = 20/1) to obtain the 
desired compound (4.13 g, 95%, light orange crystals). 

1 H-NMR(300MHz, CDCI 3 ) 8 ppm: 1.66(s, 6H), 7.45-7.62(m : 5H), 7. 78-7. 82 (m, 4H) 

Reference Example 96 



{4-[1 -(5-Amino-1 H-1 ,2,4-triazol-3-yl)-1 -methylethyl]phenyl}(phenyl) methanone 
50 [0467] 



55 




Me Me 
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[0468] The desired compound was obtained from the compound obtained in Reference Example 95 by the same 
procedure as described in Reference Example 15 and Reference Example 66. 

1 H-NMR (400MHz, CDCI 3 ) 6 ppm: 1 .76 (s, 6H), 4.36(brs, 2H), 7.26-7.50(m, 4H), 7.54-7.60(m, 1 H), 7.73-7.81 (m, 

4H) 

Test Example 1 

Inhibition of adjuvant-induced arthritis 

[0469] Male SD rats were used as test subjects. Heat-kllled Mycobacterium butyricum suspended in liquid paraffin 
in a concentration of 0.5% was subcutaneously injected into the right hind paw of each rat. After 17 days, animals 
showing the clear onset of secondary inflammation also in the left hind paw were selected, and each compound of the 
present invention suspended in a 0.5% methyl cellulose solution was orally administered to the animals for 5 consec- 
utive days. The volume of each hind paw at the completion of the administration was compared with that at the beginning 
of the administration, and the swelling-inhibitory effect was evaluated by the difference between them. The results are 
shown in Table 30. 



Table 30 



No. 


Compound administered 


Oral dose (mg/kg) 


Number of animals 


Increase of edema volume (ml) 










Injected paw 


N on- injected paw 


1 


Control 




10 


0.23 


0.06 




Compound of Experiment 
49 


50 


10 


-0.24 


-0.17 




Indomethacin 


0.5 


10 


-0.70 


-0.57 


2 


Control 




8 


0.42 


0.67 




Compound of 50 
Experiment 1 




8 


0.12 


0.02 




Compound of Experiment 
73 


50 


8 


-0.95 


-0.78 




Indomethacin 


0.5 


8 


-0.88 


-0.59 


3 


Control 




8 


0.21 


0.36 




Compound of Experiment 
75 


50 


8 


-1.08 


-0.53 




Indomethacin 


0.5 


8 


-1 .34 


-0.57 


4 


Control 




8 


0.69 


0.22 




Compound of Experiment 
320 


25 


8 


-1.20 


-0.53 




Indomethacin 


0.5 


8 


-0.45 


-0.39 



Industrial Applicability 



[0470] The compounds of claim 1 of the present invention have excellent curative effects to immuno-imbalance and 
choronic inflammation, and are useful as drugs for the treatment orprophylaxis of autoimmune diseases or inflammatory 
diseases, etc. The triazole compounds of claim 11 are not only useful for synthetic intermediates for the compounds 
of claim 1 , but also themselves have curative effects to immuno-imbalance and anti-inflammatory effect, and are useful 
as drugs for the treatment or prophylaxis of autoimmune diseases or inflammatory diseases, etc. Especially, these 
compounds have good water-solubility, and thus have excellent bio-availability. 
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Claims 



1. A heteroaromatic ring compound represented by the following formula, or a pharmaceutically acceptable salt there- 
of: 



10 



E—G-C 



15 




wherein E is a group of the formula: 



20 



25 



Ar— M 




30 



wherein Ar is benzene, furan, thiophene or pyridine; and M is single bond, -O-, -S-, -SO-, -S0 2 -, -CQ-, -CH(OR 11 )-, 
-C(OR 11 ) 2 -, -C(=NOR 11 )-, -C(=NR 12 )-, -C(=NNR 13 R 14 )-, -CO- or -CS-, 

wherein -CQ- is 1 ,3-dioxane ring or 1 ,3-dioxolane ring; R 11 is hydrogen atom or a lower alkyl group; R 12 is hydrogen 
atom or a lower alkyl group; R 13 and R 14 are independently hydrogen atom, a lower alkyl group, or a substituted 
or unsubstituted aryl group; 
or E is a group of the formula: 



40 




45 



wherein 2 is single bond, -O-, -S- : -SO- or -S0 2 - 
or E is a group of the formula: 



50 



55 




wherein said E may be substituted by one to four members optionally selected from the group consisting of halogen 
atoms, lower alkyl groups, nitro group, formyl group, acetyl group, cyano group, -OR 11 , -C0 2 R 29 and -CONR 30 R 31 , 
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wherein R 11 is as defined above; R 2 ? is a lower alkyl group; R 30 and R 31 are independently hydrogen atom or a 
lower alkyl group; 

G is -C(R 6 R 7 )- or -C(=CR 6 R 7 )- and is connected with the carbon atom of the ring A, 

wherein R 6 and R 7 are independently hydrogen atom, a lower alkyl group or a lower alkoxy group; or R 6 and R 7 
5 may be taken together with the carbon atom attached thereto to form a substituted or unsubstituted hydrocarbon 

ring, a substituted or unsubstituted 1 ,3-dioxane ring, or a substituted or unsubstituted 1 ,3-dioxolane ring; 
A is pyrrole, furan, thiophene, isothiazole, 1 ,3,4-oxadiazole, 1 ,3,4-thiadiazole, 1 ,2,4-thiadiazole, pyrazole, 1 ,2,4-tri- 
azole. pyridine, pyrazine, pyrimidine, pyridazine or t ,3,5-triazine; 

R 5 is a substituent connected with a carbon atom or a nitrogen atom of the ring A, and r is an integer of 0 to 3; 

10 when R 5 is a substituted connected with a carbon atom of pyrrole, furan, thiophene, pyrazole, isothiazole, pyridine, 

pyrazine, pyrimidine, pyridazine or 1 ,3,5-triazine, R 5 is a halogen atom, hydroxy group, nitro group, cyano group, 
carboxy group, a substituted or unsubstituted amino group, aisubstituted or unsubstituted hydroxyamino group, a 
substituted or unsubstituted carbamoyl group, a substituted or unsubstituted sulfamoyl group, -R 8 , -OR 8 , -C0 2 R 9 , 
-SR 10 , -SO-R 10 -S0 2 -R 10 , -C(0)SR 10 , -C(S)OR 10 or -CS 2 R 10 

15 wherein R 8 is a substituted or unsubstituted alkyl group : a substituted or unsubstituted alkenyl group, a substituted 

or unsubstituted alkynyl group, a substituted or unsubstituted cycloalkyl group, a substituted or unsubstituted cy- 
cloalkenyl group, a substituted or unsubstituted aryl group, a substituted or unsubstituted aralkyl group, a substi- 
tuted or unsubstituted heterocyclic group or an acyl group; 

R 9 is a substituted or unsubstituted alkyl group, a substituted or unsubstituted alkenyl group, a substituted or 
20 unsubstituted alkynyl group, a substituted or unsubstituted aryl group, a substituted or unsubstituted aralkyl group, 

or a substituted or unsubstituted heterocyclic group; and 

R 10 is a substituted or unsubstituted alkyl group, a substituted or unsubstituted aryl group, or a substituted or 
unsubstituted aralkyl group; 

when R 5 is a substituted connected with a nitrogen atom of pyrrole, pyrazole or 1 ,2,4-triazole, R 5 is nitro group, 
25 cyano group, a substituted or unsubstituted carbamoyl group, a substituted or unsubstituted sulfamoyl group, a 

protective group for NH group, -R 8 , -OR 8 or -C0 2 R 9 , wherein R 8 and R 9 are as defined above; 
L is a group of the following formula, which is connected with a carbon atom of the ring A: 



30 



NR 2 R 3 



35 



-N- 



wherein one of the two broken lines is a double bond together with the solid line, while the other is a single bond 
together with the other solid line; 
40 R1 is bonded to the nitrogen atom bonded through the single bond represented by the broken line and the solid 

line; and 

R 1 , R 2 , R 3 and R 4 are independently hydrogen atom, hydroxy group, nitro group, cyano group, a substituted or 
unsubstituted amino group, a substituted or unsubstituted hydroxyamino group, a substituted or unsubstituted 
carbamoyl group, a substituted or unsubstituted sulfamoyl group, a protecting group for NH group, -R 8 , -OR 8 , 
45 -C0 2 R 9 , -SR 10 , -SO-R 10 , -S0 2 -R 10 , -C(0)SR 10 , -C(S)OR 10 or -CS 2 R 10 , wherein R 8 , R 9 and R 10 are as defined 

above; or • 

any two of R 1 , R 2 , R 3 and R 4 may be taken together with one nitrogen atom or with two nitrogen atoms and one 
carbon atom to form a substituted or unsubstituted nitrogen-containing aliphatic heterocyclic ring ; or 
any three of R 1 , R 2 , R 3 and R 4 may be taken together with two nitrogen atoms and one carbon atom to form a 
50 substituted or unsubstituted bicyclic nitrogen-containing aliphatic heterocyclic ring; or 

the formula: -NR 2 R 3 may be a group of the formula: 

-N=C(NR 43 R 44 )NH 2 or -N H-C(N R 43 R 44 )=N H , 



55 



wherein R 43 and R 44 are as defined in (1) or (2), 
(1) each is independently hydrogen atom, an acyl group, a substituted or unsubstituted alkyl group, or a pro- 
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tecting group for NH group, 

(2) when taken together, they form with the nitrogen atom a substituted or unsbustituted 5- to 7-membered 
nitrogen-containing aliphatic heterocyclic group. 

A heteroaromatic ring compound or a pharmaceutical ly acceptable salt thereof according to claim 1 , wherein E is 
a group of the formula: 




wherein M 1 is single bond, -CQ-, -CH(OR 11 )-, -C(OR 11 ) 2 -, -C(=NOR")-, -C(=NR 12 )-, -C(=NNR 13 R 14 )-, _co- or 
-CS-, wherein Q, R 11 , R 12 , R 13 and R 14 are as defined above; 

wherein said E may be substituted by one to four members optionally selected from the group consisting of halogen 
atoms, lower. alkyl groups, nitro group, formyl group, acetyl group, cyano group, -OR 11 , -C0 2 R 29 and -CONR 30 R 31 , 
wherein R 11 , R 29 , R 30 and R 31 are as defined above. 

A heteroaromatic ring compound or a pharmaceutically acceptable salt thereof according to claim 1 or 2, wherein 
E is a group of the formula: 




wherein M 2 is single bond or - CO-; 

wherein said E may be substituted by one or two members optionally selected from the group consisting of halogen 
atoms, lower alkyl groups, acetyl group, cyano group and -OR 11 , wherein R 11 is as defined above. 

A heteroaromatic ring compound or a pharmaceutically acceptable salt thereof according to any one of claims 1 
to 3, wherein E is biphenyl-4-yl, 2-fluorobiphenyl-4-yl, ^-fluorobiphenyM-yl, 3-benzoylphenyl or 4-benzoylphenyl. 

A heteroaromatic ring compound or a pharmaceutically acceptable salt thereof according to any one of claims 1 
to 4, wherein G is -C(R 23 R 24 )- wherein R 23 and R 24 are independently hydrogen atom, a lower alkyl group or a 
lower alkoxy group; or R 23 and R 24 may be taken together with the carbon atom attached thereto to form a hydro- 
carbon ring of 3 to 6 carbon atoms, 1 ,3-dioxane ring, or 1 f 3-dioxolane ring. 

A heteroaromatic ring compound or a pharmaceutically acceptable salt thereof according to any one of claims 1 
to 5, wherein G is -C(R 49 R 50 )- wherein R 49 and R 50 are independently hydrogen atom or methyl group; or R 49 and 
R 50 may be taken together with the carbon atom to form cyclopropane. 

A heteroaromatic ring compound or a pharmaceutically acceptable salt thereof according to any one of claims 1 
to 6, wherein A is pyrrole, furan, thiophene, isothiazole, 1 ,3,4-oxadiazole, 1 ,3,4-thiadiazole, 1 ,2,44hiadiazole : pyra- 
zole, 1 ,2,4-triazole, pyridine, pyrazine, pyrimidine, pyridazine or 1 ,3,5-triazine. 

A heteroaromatic ring compound or a pharmaceutically acceptable salt thereof according to any one of claims 1 
to 7, wherein A is a group of the formulae: 
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10 wherein R 21 is a substituent connected with a nitrogen atom and is hydrogen atom, a lower alkyl group or 

acetyl group. 

9. A heteroaromatic ring compound or a pharmaceutically acceptable salt thereof according to any one of claims 1 
to 8, wherein L is a group selected from the groups of the formulae [1] to [6]: 

15 



20 



25 




[2] 



NR 17 R 18 



NH 2 



[3) 



30 



► 19 



35 



— N=( (CH 2 ) n 
D 20 




NR 17 R 18 



NR 55 R 56 



40 



[5] 



45 



I 

— N=<^ 



NR 17 R 18 



[6] 



R 



N— (CH 2 )rrNR 23 R 24 
20 



r 



NR 17 R 18 



R 



N-Alkyn 

20 



50 



55 



wherein, 

in the formulae[1 ] and [2], X is -CH 2 -, -O-, -S- or-S0 2 -; R 17 and R 18 are independently hydrogen atom, a substituted 
or unsubstituted alkyl group orcyano group; or R 17 and R 18 may be taken together with the nitrogen atom to form 
a substituted or unsubstituted 5- to 7-membered nitrogen-containing aliphatic heterocyclic ring; 
in the formula [3], R 19 and R 20 are independently hydrogen atom or a substituted or unsubstituted alkyl group; R 22 
is a substituted or unsubstituted alkyl group, a substituted or unsubstituted alkoxy group, a substituted or unsub- 
stituted amino group or hydroxy group; q is an integer of 0 to 4; n is an integer of 2 to 4; or R 22 and R 19 may be 
taken together with two nitrogen atoms and two carbon atoms to form a substituted or unsubstituted 8- to 11-mem- 
bered bicyclic nitrogen-containing aliphatic heterocyclic ring; 
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in the formula [4], R 17 and R 18 are as defined above; R 55 and R 56 are independently hydrogen atom or a substituted 
or unsubstituted alkyl group; or R 55 and R 56 may be taken together with the nitrogen atom to form a substituted 
or unsubstituted 5- to 7-membered nitrogen-containing aliphatic heterocyclic ring; 

in the formula [5], R 17 , R 18 , R 20 and n are as defined above; R 23 and R 24 are independently hydrogen atom or a 
5 substituted, unsubstituted alkyl group, an acyl group, a substituted or unsubstituted carbamoyl group or -S0 2 -R 10 

wherein R 10 is as defined above; or R 23 and R 24 may be taken together with the nitrogen atom to form a substituted 
or unsubstituted 5- to 7-membered nitrogen-containing aliphatic heterocyclic ring; 
in the formula [6] R 17 , R 18 and R 20 are as defined above; Alkyn is an alkynyl group. 

to 10. A heteroaromatic ring compound or a pharmaceutically acceptable salt thereof according to any one of claims 1 
to 9, wherein L is a group selected from the groups of the formulae [1] or [3]: 



15 



20 



NR 17 R 18 




[3] 



R 



19 

n— ^(R 22 )< 



J y^v- )q 
-N.=/ (CH 2 ) n 



R 



/ 
20 



25 



wherein, in the formulae [1] and [3], X, R 17 , R 18 , R 19 , R 20 , R 22 , q and n are as defined above. 

1 1 . A heteroaromatic ring compound represented by the following formula or a pharmaceutically acceptable salt there- 
of: 



30 



35 



P 49 p 25' 

N 



E'-C- 



R 50 N- 




-N 
21 



R 



N— R 25 



40 



wherein E 1 is a group of the formula: 



45 




50 wherein M 3 is single bond, -CQ or -CO-, wherein Q is as defined above; 

wherein said E 1 may be substituted by one or two halogen atom(s) or lower alkyl group(s); R 21 , R 49 and R 50 are 
as defined above; R 25 and R 25 ' are independently hydrogen atom or a lower alkyl group. 

12. A pharmaceutical composition comprising as an active ingredient a heteroaromatic ring compound or a pharma- 
55 ceutically acceptable salt thereof according to any one of claims 1 to 11 . 

1 3. A pharmaceutical composition according to claim 1 2, which is a drug for the treatment or prophylaxis of autoimmune 
diseases or inflammatory diseases. 
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14. A pharmaceutical composition according to claim 12, which is an anti-rheumatic drug or an anti-inflammatory drug. 
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